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1.  INTRODUCTION 

1.1  BACKGROUND 

The  two  principal  goals  of  the  work  reported  herein  are 

1)  to  produce  a  NASTRAN  model  of  the  AH-1G  helicopter,  Figure  1-1,  which 
will  enable  the  government  to  determine  time  dependent  deformations  of 
the  airframe  structure  produced  by  on-board  weapon  systems,  as  well  as 
rotor  induced  vibrations,  and 


2)  to  provide  documentation  which  is  clear  and  altogether  comprehensible, 
showing  in  what  manner  and  upon  what  judgements  the  actual  helicopter 
is  idealized  as  a  NASTRAN  finite  element  model. 


Both  of  these  goals  satisfy  needs  stemming  from  experiences  in  which  results 
of  modern  analysis  and  computation  fell  short  of  realizeable  desires  or  targets 
owing  to  poor  analysis  management.  There  has  been  little  aversion  to  apply¬ 
ing  scientific  management  to  large  hardware  programs.  But  there  has  been 
an  aversion  to  applying  it  to  the  development  and  use  of  large,  complex 
analyses,  the  NASTRAN  development  being  a  notable  exception.  As  a  result, 
many  analyses  serve  only  medially  for  a  short  time  in  the  locale  whare  they 
are  developed,  rather  than  serving  well  over  a  long  period  and  a  wide 
geographical  area. 

History  has  shown  that  a  major  weapon  system  which  does  a  good  job  and  can 
grow  stays  in  the  DOD  inventory  for  a  long  time;  20  years  is  common.  During 
this  period,  the  system  is  the  object  of  study  and  experiment  many  times. 

At  different  times  and  places  many  groups  are  involved  representing  the 
prime  contractor,  subcontractors,  and  the  government.  Sometimes  the  common 
data  being  coordinated  is  as  simple  as  the  latest  drawing.  Increasingly, 
however,  the  common  data  should  be  a  sophisticated  computer  program,  for 
instance,  a  NASTRAN  model  for  computing  the  stress,  sighting  error,  and 
comfort  degradation  produced  by  a  larger  caliber  machine  gun  on  the  AH-1G. 

This  procedure  can  coordinate  widely  separated  teams  and  "system  optimi¬ 
zation"  becomes  a  meaningful  word  and  exercise. 

Such  a  program  must  be  rational,  visible,  teachable,  changeable,  useable,  and 
accurate;  and  it  must  be  developed,  disseminated,  and  maintained  efficiently. 

We  are  well  into  the  period  in  which  such  modeling  is  possible;  however,  it 
is  not  yet  commonplace.  The  study  of  this  report  takes  two  major  steps 
toward  this  goal. 

1.2  HOW  TO  USE  THIS  REPORT 

The  input  data  deck  for  the  AH-1G  airframe  model  is  systematically  arranged 
to  be  easily  used  by  someone  familiar  with  NASTRAN.  The  unsorted  Bulk  Data 
listing  is  included  in  Section  8.  of  this  report  and  is  preceded  by  an  out¬ 
line  describing  the  organization  of  the  deck.  Together,  the  outline  and 
input  data  listing  should  enable  someone  familiar  with  NASTRAN  to  use  the 
model  or  modify  it  with  a  minimum  need  for  reference  to  the  body  of  this 
*  report. 
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Supplementary  computer  programs  used  in  developing  input  data  for  the  NASTRAN 
model  are  (1)  the  weight  distribution  program,  described  in  Reference  1,  and 
(2)  BANDIT,  a  grid  point  rescquenclng  program  described  in  Reference  2. 

The  organization  of  the  report  is  outlined  below. 

(1)  The  Pre face  serves  as  an  introduction  to  the  detailed  documenta¬ 
tion  of  the  stiffness  model  and  includes  the  followingi 

(a)  identification  of  the  actual  AH-1G  airframe  structure  used  in 
the  modeling, 

(b)  a  general  discussion  of  the  idealization  of  parts  of  the 
airframe  structure  into  a  finite  element  model, 

(c)  a  discussion  of  modeling  philosophy  and  techniques  and 
assumptions  used  in  the  modeling,  and 

(d)  a  listing  of  symbols  and  modeling  techniques  used  in  the 
detailed  description  of  the  stiffness  model. 

(2)  Stiffness  Modeling  -  The  stiffness  model  is  described  in  detail  by 
drawings  and  sketches  organized  in  a  manner  similar  to  the  design 
drawings  for  the  helicopter,  however  depicting  the  finite  element 
model  instead  of  the  actual  structure.  The 

serves  as  an  index  to  the  drawings  describing  the  stiffness  model. 
The  drawings  are  organized  as  follows: 


(a)  FINAL  ASSEMBLY  -  includes  a  NASTRAN  plot  of  the  complete  air¬ 
frame  model  showing  the  major  assemblies  of  the  model:  Fuselage, 
Wings  and  Carry  Through,  and  Tai lboom  and  Vertical  Fin. 

(b)  MAJOR  ASSEMBLY  -  includes  a  NASTRAN  plot  of  the  major  assembly 
with  subassemblies  identified;  also  included  is  an  illus¬ 
tration  of  the  actual  structure  represented  by  the  major 
assembly, 

(c)  SUBASSEMBLY  -  includes  a  NASTRAN  plot  showing  the  location  of 
the  subassembly  in  the  actual  structure  and  is  used  for 
reference  in  locating  the  detail  drawings. 

(d)  DETAIL  -  refers  to  a  subassembly  drawing  and  includes  a 
symbolized  sketch  of  structural  elements  and  grid  points  in 
the  model  followed  by  tabular  listings  of  the  element 
properties,  grid  points  and  constraints. 


Weights  Mode  line 


(a)  The  weight  distribution  program  used  to  generate  C0NM2  cards 
for  the  NASTRAN  model  is  described  and  the  data  created  by 
the  program  is  listed. 
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(b)  The  separate  distribution  of  large  weight  items  to  the  grid 
points  of  the  model  is  described. 

(4)  A  Structural  Element  and  Grid  Point  Index  serves  as  a  cross  refer¬ 
ence  for  locating  where  an  element  or  grid  point  in  the  NASTRAN 
data  deck  is  described  in  the  Stiffness  Modeling  section  of  the 
report. 

(5)  The  Unsorted  Input  Data  Listing  for  the  NASTRAN  model  and  a  normal 
modes  run  on  Rigid  Format  3  (see  Section  3.1  of  the  User's  Manual. 
Reference  3)  are  included  in  Section  8.  Also  included  are  deformed 
plots  of  the  computed  elastic  modes  below  30  Hertz. 
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2.  PREFACE 

In  th<  following  sections  the  actual  structure  is  described,  the  idealization 
of  t!u  structure  is  discussed  in  general,  and  assumptions  and  modeling  philos¬ 
ophy  used  in  the  idealization  are  presented.  Modeling  techniques  used 
repetitively  are  listed  and  are  referenced  later  in  the  stiffness  modeling 
sec  tion . 

2.1  DESCRIPTION  OF  THE  AH- 1G  HELICOPTER  AIRFRAME  STRUCTURE 

The  actual  structure  for  the  latest  production  configuration  of  the  AH-1G 
helicopter  (identified  as  FY71  AH-1G  ship  number  21123)  is  described  in 
this  section.  The  descriptions  are  intended  to  be  brief  with  a  liberal  use 
of  figures  to  identify  the  basic  structure  used  in  the  analysis.  The  reader 
can  find  more  detailed  descriptions  in  References  4  through  6.  For  reference, 
a  basic  lines  drawing  of  the  AH-1G  helicopter  is  shown  in  Figure  2-1. 

The  areas  of  the  airframe  structure  in  the  order  they  are  discussed  are 

(1)  the  fuselage, 

(2)  the  wings  and  carry  through,  and 

(3)  the  tailboom  and  vertical  fin, 

2.1.1  Fuse lage 

The  fuselage  structure  with  panels  removi  d  is  illustrated  in  Figure  2-2.  The 
section  cuts  between  bulkheads  show  the  basic  structure  used  in  the  stiffness 
modeling.  Structure  assumed  not  effective  in  the  stiffness  of  the  fuselage 
follows: 

(1)  the  canopy 

(2)  cowling  around  the  engine  and  main  rotor  pylon 

(3)  access  panels  at  contour  (FS  61,25  to  213.94) 

(4)  doors  on  the  ammo  bay  (FS  93.  to  138.7) 

(5)  top  access  door  on  the  nose  (FS  35  to  46) 

(6)  drive  shaft  connection  of  the  engine  to  the  main  transmission 

These  assumptions  are  based  on  experience  with  the  AH-IG  structure  and  on 
results  from  the  testing  and  analysis  of  the  AH-1J  helicopter  (similar  to  the 
AH-IG)  (escribed  in  Reference  7, 

The  structure  is  built  around  the  main  beams  running  the  length  of  the  fuse¬ 
lage  (FS  61  to  300),  The  beams  are  made  up  of  vertical  webs  and  upper  and  lower 
caps.  The  left-hand  main  beam  is  shown  by  the  shaded  area  in  Figure  2-2.  The 
main  beams  give  the  primary  vertical  bending  stiffness  in  the  fuselage  struc¬ 
ture  and  differential  bending  of  the  main  beams  provides  torsional  stiffness  in 
the  open  sections  of  the  forward  fuselage  (FS  61  to  138). 
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The  main  beams  are  tied  together  by  the  lower  horizontal  floors  (FS  46  to  138, 

WL  46;  FS  93  to  138,  WL  55;  FS  138  to  300,  WL  35.97), the  forward  fuel  cell 
cover  (FS  152  to  186,  WL  77.), and  the  engine  deck  (FS  213  to  300,  WL  65)  to 
give  the  fuselage  lateral  stiffness.  The  torsion  sections  are  closed  in  the 
forward  fuel  cell  area  (FS  148,5  to  186)  and  the  aft  fuselage  (FS  213  to  300) 
but  open  on  top  of  the  main  beams  in  the  main  rotor  pylon  and  wing  area 
(FS  186  to  213). 

The  ammo  shelf  (FS  93  to  138,  WL  27)  does  not  significantly  affect  the  vertical 
or  lateral  bending  stiffness  of  the  fuselage  structure  but  does  influence  the 
torsional  stifir ess  because  of  the  shear  tie  at  the  FS  93  bulkhead. 

The  XM-28  gun  turret  shown  in  Figure  2-3  is  mounted  under  the  gunner's  floor 
(  FS  61.25  to  93.  ).  Four  fittings  distribute  the  recoil  loads  into  the  main 
beams . 

The  main  rotor  pylon  located  at  FS  200  above  WL  65  provides  the  structural  tie 
between  the  main  rotor  and  the  fuselage.  It  is  attached  to  the  fuselage  through 
five  elastomeric  mounts  and  a  lift  link.  The  mounting  arrangement  is  shown  in 
Figure  2-4,  This  lift  link  is  the  primary  vertical  load  path  and  is  pinned  to 
the  center  wing  carry  through  beam  or  "lift  beam."  The  elastomeric  mounts  are 
designed  to  produce  low  pylon  rocking  frequencies  to  Isolate  the  main  rotor 
in-plane  vibratory  loads  from  the  fuselage  and  to  react  the  main  rotor  torque. 

The  engine  mounting  on  the  WL  65  deck  of  the  fuselage  (FS  228,  to  268.)  is 
shown  in  Figure  2-5,  The  mounting  is  statically  determinant  with  a  single 
strut  at  the  forward  left-hand  mounting  pad,  a  tripod  at  the  aft  left-hand 
mounting  pad  and  a  bipod  at  the  right-hand  aft  mounting  pad. 

The  landing  gear  connected  to  the  fuselage  at  FS  152.  and  223,  is  shown  in 
Figure  2-6.  It  consists  of  two  energy  absorbing  cross  tubes  and  skids.  The 
skid  gear  is  attached  to  the  fuselage  with  pinned  connections  on  the  cross 
tubes  at  BL  ±13.5. 

2.1.2  Wing  and  Carry  Through 

i  he  wings  on  the  AH-IG  are  designed  primarily  as  stores  supports,  not  as  aero¬ 
dynamic  lifting  surfaces.  The  wings  and  carry  through  structure  are  shown  in 
Figure  2-7.  The  stores  attachment  points  are  at  BL  42.5  and  60. 

The  wing  is  a  two-cell  box  structure  having  aluminum  skins,  three  spars  and 
•hree  ribs.  The  carry  through  consists  of  three  beams  that  are  attached  to 
•he  three  wing  spars  by  pinned  connections  at  the  fuselage  contour.  The  for¬ 
ward  carry  through  beam  is  attached  to  the  FS  186,25  bulkhead.  The  center 
carry  through  beam  or  "lift  beam"  is  attached  at  the  fuselage  contour  and  is 
pin  connected  in  the  center  to  the  lift  link.  The  aft  spar  carry  through  is 
attached  to  the  FS  213.94  bulkhead. 

2.1.3  Tail boom  and  Vertical  Fin 


The  tailboom  and  vertical  fin  structure  are  shown  in  Figure  2-8.  The  tailboom 
is  bolted  to  the  fuselage  at  four  attachment  fittings  located  at  the  four 
main  longerons  of  the  tailboom  and  the  four  main  beam  caps  of  the  fuselage. 


2-4 


* 


* 


93.0 


Figure  2-3.  Gun  Turret  Attachment  Fittings 
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Figure  2-8.  Tailboom  and  Vertical  Fin 
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The  tailboom  is  of  semimonocoquo  construction  having  aluminum  skins,  stringers 
and  longerons.  The  longerons  and  stringers  are  supported  by  bulkhead  frames 
spaced  down  the  length  of  the  boom.  A  typical  cross  section  of  the  tailboom 
is  shown  in  Figure  2-8.  The  hinged  tail  rotor  drive  shaft  cover  on  top  of  the 
boom  is  assumed  nons true tura 1 . 

The  vertical  fin  has  a  two  cell  cambered  airfoil  section  with  two  spars  and 
a  trailing  edge  strip.  The  hinged  tail  rotor  drive  shaft  cover  on  the  front 
of  the  fin  is  assumed  nons true tura 1  as  well  as  the  top  portion  of  the  fin 
which  extends  above  the  90  degree  gearbox.  A  typical  fin  cross  section  is 
shown  in  Figure  2-8,  The  90  degree  gearbox  and  the  tail  rotor  mast  shown  in 
Figure  2-8  provide  the  connection  between  the  tail  rotor  and  the  top  of  the 
vertical  fin  structure.  The  tail  rotor  mast  is  supported  on  bearings  inside 
the  gearbox  and  the  gearbox  is  bolted  to  the  top  of  the  fin. 

The  movable  elevator  is  connected  to  the  tailboom  by  pitch  bearings  at 
BS  140.35.  The  elevator  and  carry  through  are  shown  in  Figure  2-9,  The  ele¬ 
vator  and  carry  through  structure  consists  of  a  single  tubular  spar.  Four 
ribs  covered  by  a  sheet  skin  making  up  each  elevator  surface  are  connected 
to  the  spar. 

2.2  IDEALIZATION  OF  THE  AIRFRAME  STRUCTURE 

This  section  contains  a  basic  description  of  the  idealization  of  the  airframe 
structure  into  a  finite  element  model.  The  details  of  the  idealization  are 
presented  in  the  stiffness  modeling  section. 

The  emphasis  in  the  idealization  is  on  developing  a  model  adequately  represent¬ 
ing  the  low  frequency  vibration  modes  of  the  airframe  with  the  fewest  degrees 
of  freedom  possible.  Representation  of  the  fuselage  and  wing  structures  in 
the  areas  of  the  XM-28  gun  turret  and  the  wing  stores  is  given  special  atten¬ 
tion.  The  gun  turret  and  stores  themselves  are  represented  as  rigid  masses, 
as  are  the  main  and  tail  rotors,  the  engine,  and  useful  weight  items  such  as 
the  crew,  fuel  and  ammunition. 

The  complete  model,  shown  in  Figure  2-19,  consists  of  structural  elements  from 
the  NASTRAN  library  (see  section  1.3  of  the  User's  Manual)  such  as  scalar 
springs,  rods,  bars,  shear  panels,  triangular  and  quadrilateral  membranes. 

There  was  no  use  of  General  Elements,  substructuring,  or  DMAPing  in  the  model. 
Symmetry  could  not  be  used  because  of  unsymmetr ica i  sections  in  the  fuselage 
and  the  tail  rotor  offset  to  the  right  side.  The  table  below  shows  the  degrees 
of  freedom  before  and  after  constraints  and  partitioning  were  applied  (see 
section  1.4  of  the  User's  Manual). 


Sti f  fness 
Matrix 

Degrees  of 
Freedom 

Description 

K 

gg 

2940 

Unreduced  size 

K. 

nn 

2699 

After  applying  MPC  equations 

Kff 

1714 

After  applying  SPC's 

K 

aa 

241 

After  partitioning  with  OMIT's 

K11 

235 

After  applying  free  body  SUPORTs 
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Figure  2-10.  NAS TRAN  Model  of  the  AH-1G  Helicopter  Airframe 


Idealisation  of  major  portions  of  the  airframe  structure  shown  in  Figure  2-11 
are  described  below. 

-  The  fuselaae  is  a  built-up  Idealization  using  primarily  rods  and  shear 
panels  in  the  bending  sections.  Instead  of  using  an  elastic  line  or 
'beam*  representation,  build-up  modeling  is  used  because  of  the  complex 
structure  in  the  foward  and  center  fuselage  areas.  The  forward  fuselage 
has  open  sections  making  it  difficult  to  calculate  the  elastic  axis  and 
torsional  stiffness  properties  important  in  determining  the  structural 
response  to  lateral  gunfiring.  In  the  center  fuselage,  where  the  wing 
carry  through,  pylon  support  and  fuselage  structures  intersect,  built- 
up  modeling  is  required  to  represent  the  complex  redundant  structure. 

The  primary  fuselage  bending  structure  is  modeled  with  rods  and  shear 
panels.  The  belly  structure  Is  also  modeled  with  rods  and  shear 
panels  except  where  triangular  membranes  are  required  due  to  geometry. 
The  nose  structure  skins  are  modeled  with  membranes,  and  bulkheads  are 
modeled  with  membranes  surrounded  by  rods.  MFC  equations  representing 
rigid  elements  are  used  to  tie  the  landing  gear,  tailboom  and  gun 
turret  mass  to  the  fuselage.  Bar  elements  are  used  only  for  the  pylon 
suppor  t  s  true  ture . 

-  The  wings  and  carry  through  are  built-up  idealizations  because  of  the 
complex  Interface  between  these  structures  Involving  pinned  connections 
at  the  fuselage  contour.  The  wing  spar  caps,  carry  through  beam  caps 
and  attachment  lugs  are  modeled  with  bars  and  the  spar  and  beam  webs 
with  shear  panels  end  rods.  The  wing  skins  ere  representated  by 
quadrilateral  membranes  which  preserve  the  beamwise  (vertical)  bending 
end  torsional  stiffness  but  ere  somewhat  too  stiff  in  chordwiae  (fore- 
and-aft)  bending.  The  pinned  connections  at  the  attachment  lugs  ere 
modeled  with  MFC  equations. 

-  The  tailboom  end  vertical  fin  are  modeled  as  elastic  lines  using  bar 
elements  with  calculated  bending  and  torsional  stiffness  properties. 

The  elastic  axis  is  assumed  to  be  on  the  geometric  center  of  the  tail¬ 
boom  and  along  the  center  spar  of  the  vertical  fin  (refer  to  Figure 
2-8  for  typical  sections).  In  the  stiffness  calculations,  all  skins 
are  assumed  effective.  The  change  in  bending  section  properties  for 
the  tailboom  under  severe  maneuver  conditions  is  also  calculated  end 
shown  in  the  Stiffness  Modeling  section.  By  using  an  elastic  line 
model,  the  bending  stiffness  changes  for  maneuver  conditions  can  easily 
be  incorporated  by  changing  only  the  nine  bar  property  cards  repre¬ 
senting  the  tailboom.  The  effective  skin  for  the  vertical  fin  having 
sandwich  panels  will  not  change  for  maneuver  conditions. 

-  The  elevator  Is  modeled  with  bars  and  is  pin  connected  to  the  tail¬ 
boom  at  the  bearing  locations.  Stiff  bars  are  used  to  tie  the  tail¬ 
boom  elastic  line  to  the  bearing  supports. 

-  The  tail  rotor  mast  is  modeled  with  bars  and  pinned  at  the  bearing 
supports  in  the  90  degree  gearbox.  Stiff  bars  are  used  to  tie  the  fin 
elastic  line  to  the  bearing  supports. 
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-  The  main  rotor  pylon  Is  modeled  as  an  elastic  line  using  bar  elements. 
The  mast  Is  pinned  to  the  transmission  case  at  mast  bearing  locations. 
The  elastomeric  pylon  mounts  are  modeled  with  scalar  spring  elements, 
and  MPC  equations  are  used  to  tie  the  transmission  elastic  line  to  the 
mount  locations.  The  lift  link  is  represented  with  a  bar,  pinned  and 
rigidly  offset  from  grid  points  on  the  transmission  and  .lift  beam. 

-  The  engine  mounting  is  modeled  with  rods  and  MPC  equations.  The  elastic 
mounts  are  represented  by  rods  and  tied  to  the  rigid  engine  c.g.  with 
MPC  equations.  The  bottom  attachments  of  the  mounts  are  related  to 
motions  of  the  plane  of  the  engine  deck  by  MPC  equations, 

-  The  landing  gear  is  modeled  with  bar  elements  representing  the  cross 
tubes  and  skid  tubes.  The  cross  tubes  are  tied  to  the  fuselage  with  MPC 
equations . 

The  weights  modeling  is  discussed  under  Modeling  Philosophy  and  the  actual  mass 
data  (C0NM2  cards)  and  modeling  techniques  are  described  in  the  Weights 
Modeling  Section. 

2.3  MODELING  PHILOSOPHY 


The  objectives  in  the  modeling  are  to  preserve  the  low  frequency  (below  33 
Hertz)  vibration  modes  of  the  AH-1G  airframe  and  to  predict  structure  deflec¬ 
tions  when  firing  the  XM-28  gun  turret  and  wing  stores. 

To  meet  these  objectives  it  is  important  that  the  stiffness  of  the  structure 
be  accurately  modeled.  This  means  that  much  of  the  stress  analysis  documenta¬ 
tion  on  the  AH-  1G  cannot  be  used.  A  stress  model  can  be  conservative  without 
representing  the  structure  stiffness  accurately  but  a  dynamic  model  cannot  be. 
The  structure  documented  in  stress  analysis  reports  often  does  not  include 
such  things  as 

(1)  effective  stiffness  areas  of  axial  members  (usually  minimum  areas 
are  used), 

(2)  doublers, 

(3)  angles  or  flanges  tied  to  primary  structure  caps  or  axial  members 
used  for  attaching  nonstruc tura 1  fairings,  cowlings,  covers,  etc., 
and 

(4)  secondary  structure  such  as:  equipment  shelves,  external  structure* 
used  to  distribute  airloads  to  primary  structure,  removable 
panels,  etc. 

The  sections  effective  in  the  stiffness  of  the  fuselage  structure  could  be 
derived  only  by  referring  directly  to  the  design  drawings  rather  than  using 
stress  reports.  The  tailboom  sections,  however,  are  taken  directly  from  an 
AH-1G  stress  report,  Reference  5,  with  all  skins  effective  in  the  stiffness 

calculations . 
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It  is  difficult  to  explain  all  tht  judgments  made  in  the  stiffness  idealization 
of  the  structure  because  the  basis  for  each  of  the  judgments  often  depends  on 
the  artistic  skill  of  the  modeler  and  what  has  been  found  to  work  from  past 
experience;  an  example  would  be  determining  how  fine  the  model  oust  be  so  that  an 
adequate  representation  i  •>  achieved  without  causing  excessive  loss  of  numerical 
accuracy  due  to  unnecessary  compulations.  However,  some  guidelines  and 
techniques  generally  used  In  the  modeling  and  requiring  some  explanation  are 
discussed  below. 

-  In  the  built-up  modeling  of  the  fuselage,  grid  points  are  located  at  the 
intersection  of  panels.  This  is  done  since  the  axial  members  (rods)  are 
generally  easier  to  relocate  to  the  grid  point  than  shear  panels  or  mem¬ 
branes  . 

-  In  bending  sections,  such  as  the  main  beams,  relocating  rods  with 
centroids  offset  from  the  grid  point  is  done  by  calculating  an  effective 
area  that  preserves  the  area  moment  of  inertia  of  the  beam  about  its 
neutral  axis. 

-  In  sections  of  the  fuselage  where  the  offset  of  the  rod  centroid  affects 
both  lateral  and  vertical  bending  stiffness,  the  effective  rod  area  is 
calculated  to  preserve  the  vertical  bending  stiffness.  The  vertical 
stiffness  which  directly  affects  the  vertical  vibration  of  the  crew  as 
well  as  the  vertical  and  pitch  vibration  of  the  wing  stores  is  con¬ 
sidered  more  critical  than  the  lateral.  Also,  preserving  the  torsional 
stiffness  (primarily  differential  vertical  bending  of  the  main  beams) 

in  the  open  sections  of  the  forward  fuselage  is  important  for  the 
structural  response  to  lateral  firing  of  the  XM-28  gun  turret. 

-  When  modeling  bulkheads,  where  preserving  the  bending  stiffness  in  the 
plane  of  the  bulkhead  is  not  significant  in  the  overall  airframe  bend¬ 
ing  stiffness,  axial  members  around  the  periphery  were  relocated  to  the 
grid  points  with  no  change  in  area. 

-  For  caps  or  axial  members  with  varying  cross  sectional  areas  between 
grid  points,  average  areas  were  used  as  the  effective  rod  areas. 

-  When  modeling  panels  with  rods  and  hear  panels,  effective  rod  areas  are 
calculated  to  preserve  either  the  inplane  bending  inertia  or  the  total 
cross  sectional  area  of  the  panel,  or  both.  The  methods  used  for  cal¬ 
culating  the  rod  areas  are  described  under  Stiffness  Modeling  Techniques 
Used  Repetitively. 

-  When  modeling  panels  where  it  is  important  to  represent  the  inplane 
bending  stiffness  adequately,  shear  panels  surrounded  by  rods  are  used 
instead  of  quadrilateral  membranes.  The  shear  panel  elements  in  NASTRAN 
contribute  no  significant  inplane  bending  stiffness  and  react  only 
shears.  The  inplane  bending  stiffness  of  the  panel  is  represented  by 
the  surrounding  rods.  The  quadrilateral  membrane  element,  on  the  other 
hand,  is  considerably  too  stiff  for  inplane  bending  unless  many  elements 
are  used.  For  example,  at  least  three  elements  are  used  across  the 
width  of  a  beam  or  spar  web  and,  as  a  general  rule,  the  aspect  ratio  of 
the  element  Is  kept  less  than  2.0.  Triangular  membranes  are  used  where 
geometry  prohibits  tha  use  of  quadrilateral  elements. 
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The  inner  skins  of  joggled  sandwich  panels  are  added  to  the  outer  skin 
without  considering  the  offset.  The  skin  in  the  joggled  portion  is 
assumed  not  effective. 


in  determining  the  undamped  free  vibration  modes  of  the  helicopter  airframe 
structure,  the  weight  distribution  must  be  modeled  properly  as  well  as  the 
stiffness  distribution.  The  distribution  of  the  hundreds  of  weight  items  in 
the  helicopter  to  the  grid  points  of  the  finite  element  model  can  be  a  very 
tedious  operation;  therefore,  the  distribution  of  most  of  the  weight  items  is 
done  automatically  by  an  in-house  computer  program  (Reference  l).  Large  weight 
items  that  significantly  affect  the  low  frequency  vibration  modes  of  the  air¬ 
frame  are  distributed  separately  by  the  modeler.  These  large  weight  items 
include  the  gun  turret,  main  and  tail  rotors,  main  transmission,  engine,  and 
useful  weights  suci  as  the  crew,  fuel,  ammunition  and  stores.  A  more  detailed 
discussion  of  the  distribution  of  weights  is  included  in  the  Weights  Modeling 
section. 

After  idealizing  the  structure  into  a  stiffness  model  and  distributing  the 
weights  to  grid  points,  constraints  are  applied  to  the  unreduced  NASTRAN  model 
to  reduce  the  number  of  degrees  of  freedom  to  an  acceptable  analysis  size  for 
the  Givens  eigenvalue  solution.  Constraints  and  partitioning  techniques 
(reference  Section  1.4  of  the  User's  Manual)  applied  to  the  model  are  sum¬ 
marized  below. 

(1)  SPC's  are  applied,  removing  degrees  of  freedom  having  no  stiffness. 

(2)  MPC  equations  representing  rigid  elements,  pin  connections,  etc. 
remove  the  dependent  degrees  of  freedom  of  the  equations  from  the 
mode  1 . 

(3)  Guyan  Reduction  (described  in  section  3.5,4  of  the  Theoretical 
Manual,  Reference  8)  performed  via  OMIT  cards  condenses  out  degrees 
of  freedom  with  zero  inertia  properties  or  whose  inertia  properties 
can  be  rationally  redistributed  to  others. 

After  reducing  the  degrees  of  freedom  sufficiently,  the  Givens  or  Tridiagonal 
method  of  eigenvalue  extraction  (explained  in  the  Theoretical  Manual,  Section 
10.2)  is  used  to  compute  the  natural  vibration  modes  and  frequencies  of  the 
airframe.  The  Givens  method  which  extracts  all  the  eigenvalues  of  the  analysis 
set  requires  a  reduction  to  below  250  degrees  of  freedom  for  efficient  run 
times  on  the  IBM  360/65  computer  at  BHC. 

The  Inverse  Power  eigenvalue  extraction  method  (discussed  in  the  Theoretical 
Manual,  Section  10.4)  does  not  require  the  Guyan  Reduction  procedure;  however, 
it  operates  on  an  analysis  size  six  to  ten  times  larger  than  Givens  and  extracts 
only  one  mode  at  a  time.  The  time  spent  in  Guyan  Reduction,  which  is  per¬ 
formed  only  once  in  an  analysis,  becomes  comparatively  small  when  several  modes 
are  required;  the  AH-1G  airframe  model  has  more  than  40  modes  below  50  Hertz. 

A  problem,  however,  lies  in  the  reduction  of  the  large  system  to  the  smaller 
without  significant  loss  in  accuracy  of  the  dynamic  characteristics  of  the 
model.  Guidelines  for  using  the  Guyan  Reduction  technique  in  the  modeling  are 
listed  under  Stiffness  Modeling  Techniques  Used  Repetitively. 
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2.4  INTRODUCTION  TO  THE  STIFFNESS  MODELING 


2.4.1  Symbols  and  Notation  Used  in  the  Stiffness  Modeling 

Use  of  the  detailed  documentation  included  in  the  Stiffness  Modeling  section 
has  already  been  described  briefly  in  Section  1.2;  however,  an  explanation 
of  the  special  symbols  and  notations  used  is  required  for  easy  reference 
and  use  of  the  detail  drawings. 

The  detail  drawings  and  corresponding  data  tables  provide  information  about 
each  structural  element  in  the  model  and  constraints  at  each  grid  point.  The 
drawings  show  grid  points  and  structural  elements  for  a  local  area  of  the 
model.  The  symbols  used  on  the  drawing  for  different  types  of  elements  are 
shown  in  Table  2-1,  The  elements  are  marked  with  letters  referring  to  one  or 
more  specific  elements  in  the  following  element  data  tables.  In  addition 
to  the  element  data  tables,  grid  point  tables  provide  information  about  con¬ 
straints  or  reduction  of  specific  degrees  of  freedom.  Conventions  used  for 
numbering  grid  point  and  element  ID's  are  defined  in  Table  2-2. 


♦ 


The  following  data  tables  are  used  in  conjunction  with  the  detail  drawings. 


(1)  Rod  Element  tables  include  the  CONROD  element  identification  number 
(iD),  a  type,  the  actual  cross  sectional  area,  offsets  of  the  area 
centroid  from  the  gx'id  point,  and  the  final  area  used  in  the  model. 
The  types  of  Rod  Elements  are  the  following: 


(a)  Cap  -  axial  load  carrying  member  in  a  beam  or  spar 

(b)  RSP1,  RSP2,  RSP3  -  rod  used  with  a  shear  panel  (explained 

in  Section  2.4.2) 

(c)  Doubler 

(d)  Frame  -  used  primarily  around  bulkheads 

(e)  Fitting  -  used  for  the  gun  turret  attachment  fittings 

(2)  The  Shear  Panel  and  Membrane  Element  tables  include  CSHEAR,  CTRMEM, 
and  CQDMEM  element  ID's,  type,  and  thickness.  The  types  used  are 
the  following. 


(a)  Inner  skin 

(b)  Outer  skin 

(c)  Interior  skin  (or  doubler) 

(d)  Bulkhead 

(e)  Web 

(f)  Skin 


for  sandwich  panels 


(3)  The  Bar  Element  tables  include  the  CBAR  element  ID,  cross  sectional 
area,  area  moments  of  inertia,  and  torsional  stiffness  constant. 
References  to  notes  following  the  tables  are  used  to  incicate  bar 
offsets  or  pin  flags. 


(4)  The  Scalar  Spring  Element  tables  include  the  CELAS2  element  ID,  the 
direction  of  the  element,  and  spring  rate. 
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TABLE  2-1.  ELEMENT  SYMBOLS  USED  IN  THE  DETAIL  DRAWINGS 


Symbol 


i 


% 
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TABLE  2-2.  ID  NUMBERING  CONVENTIONS  USED  IN  THE  MODELING 


GRID  POINTS 


A.  Fuselage,  tailboom,  vertical  fin,  elevator 


X  X  X  Y  Z 


station 


counter  number 


lower  to  upper,  Y 
right  to  left,  z 


B.  Wings 

W  X  X  Y  Z 


.  /forward  spar  to  aft  spar,  Y 

counter  number  - <  .  ,  _ 

(upper  to  lower,  Z 


wing  station 


1 — identification  number  right  wing 


left  wing 


C.  Main  rotor  mast/transmission 
XXXYYY 

- waterline 


station 


D.  Main  rotor  transmission  case  support 


X  X  X  0  Y  Z 


station 


•counter  number 


-{ 


lower  to  upper,  Y 
right  to  left,  z 


E.  Tail  rotor  mast/gearbox 
XXXYYY 


I  1 - butt  line 

station 


F.  Skid  landing  gear 
2  X  X  X  Y  Y 

_ ..  ,  _ (01  -  left  side 

- identification  number  - ^ 

(02  -  right  side 

station 
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G.  Engine  mounts 
1  X  X  X  Y  Z 


-counter  number- 


station 

H.  Engine 

1  X  X  X  0  0 


(lower  to  upper,  Y 
(right  to  left,  Z 


station 

1.  Useful  load  cg's 
X  X  X  0  0 

stltion 

STRUCTURAL  ELEMENTS 
A.  Fuselage 

1.  Doublers,  caps,  skins,  useful  load  trusses,  main  rotor  mast/ 
transmission,  skid  landing  gear,  engine  mounts 

X  X  X  X  X  X  Y 

L_  counter  number 
Last  six  digits  of  part  number 

2.  Rods  for  shear  panels 
X  X  X  X  X  Y  Y 


•counter  number 
Last  five  digits  of  shear  panel  part  number 

3.  Bulkheads 

X  X  X  Y  Y  Z  Z 


grid  point  counter  number 
•—  grid  point  counter  number 


station 


Examples : 


ntn9 


4.  Wing  lugs 

X  X  X  1  Y  £  0 

|  1 - grid  point  counter  number 

station 

5.  Main  rotor  pylon  mount  springs 
X  X  X  Y  Y  Z 

- coordinate  (1  =  X,  2  =  Y  =  3  =  Z) 


grid  point  counter  number 

station 

B.  Empennage 

1.  Tailboom/ver tical  fin 

X  X  X  Y  Y  Y  0 

l_  aft  station 
forward  station 

2.  Elevator  -  see  II. A. 3. 

3.  Tail  rotor  mast/gearbox  -  see  1I.A.1. 

C.  Wings 

1.  Spars  caps 
W  X  X  Y  Y  Z  Z 


grid  point  counter  number 


outboard  wing  station 
L-inboard  wing  station 

identification  number — I,  1 

(7  -  lef t  w 


wing 

ing 


•not! 


•ism 
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2.  Spars  webs 


W  X  X  Y  Y  Z  Z 


L. 


—  lower  grid  point  counter  number 
upper  grid  point  counter  number 
1 — inboard  wing  station 


identification  number- 

3.  Skins 

W  X  X  Y  Y  Z  Z 


( 6  -  right  wing 
t7  -  left  wing 


—  second  spar  grid  point  counter  number 
first  spar  grid  point  counter  number 
1 — inboard  wing  station 


identification  number- 
Ribs 

W  X  X  Y  Y  Z  Z 


j 6  -  right  wing 
(7  -  left  wing 


—  I 


—  second  spar  grid  point  counter  number 
first  spar  grid  point  counter  number 
1 — wing  station 


identification  number 

5 .  Lugs 

MXXYYZZ 


{6  -  right  wing 
7  -  left  wing 


—  i 


•outboard  wing  station 
-inboard  wing  station 
•grid  point  counter  number 

identification  number  — 

(7  -  left  wing 


III.  MISCELLANEOUS 

A.  Shear  pane  1 /membrane  properties 
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1.  Primary 

X  X  X  Y  Y  Y  Y 


L material  identification  number 
skin  thickness  in  thousandths  of  an  inch 

2 .  Secondary 
X  X  X  X  x 

skin  thickness  in  hundred- thousandths  of  an  inch 

B.  Bar  properties 


XXX  XX  XX 

bar  element  identification  number 

C.  Materials 

1.  Primary 
X  X  X  X 
alloy  number 

2 .  Secondary 
X  X 

counter  number 

D.  Coordinate  systems  for  SPC  s 

XXX  XX 

grid 'point  at  which  SPC's  applied 
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(5)  The  Grid  Point  tables  Include  information  about  SPC's,  MPC's  and 
OMIT's  for  the  degrees  of  freedom  at  the  grid  points  shown  on  the 
detail  drawing.  Rules  listed  in  Section  2.4.2  are  referred  to  in 
these  tables. 

Notes  are  located  on  the  detail  drawing  or  after  the  data  tables  to  explain 
modeling  techniques  that  are  not  clear  or  need  special  explanation  beyond 
that  given  in  the  tables. 

2.4.2  Techniques  Used  Repetitively  in  the  Stiffness  Modeling 
2. 4. 2.1  Types  of  Rod  and  Shear  Panel  Modeling  Techniques 

Shear  panels  surrounded  by  rods  are  used  extensively  in  the  modeling.  Since 
the  shear  panels  can  only  react  shear  loads  in  the  plane  of  the  panel,  rods 
are  required  to  react  inplane  bending  and  axial  loads.  Three  types  of 
modeling  are  used  to  calculate  the  rod  areas  surrounding  the  shear  panel: 

(1)  RSP1  -  is  used  when  a  beam  web  is  represented  with  three  rods  and 
two  shear  panels.  The  rod  areas  are  calculated  to  preserve  the 
area,  eg  and  moment  of  inertia  of  the  web  as  follows: 


A.  * 


A,  • 


1 


a3»- 


¥ 


A,  I 


N- 


web 


A, 

'111* 

a’ 

Ai 

‘  - 

d,  dj 

0 

.V 

-d,'  d/  dl 

.1. 

(2)  RSP2  -  The  shear  panel  cross  sectional  area  is  lumped  at  the  rods 
to  preserve  the  axial  stiffness  of  the  panel. 

(3)  RSP3  -  The  inplane  bending  moment  of  inertia  of  the  shear  panel  or 
l/12th^  is  preserved  by  giving  the  rods  an  area  of  l/6th. 


f>  -41  t 


Note  that  two  different  types  of  modeling  are  often  used  on  one  panel. 
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2. 4. 2. 2  Rules  for  Multi-Point  Constraints  (MPC) 


Two  common  rules  for  using  multi-point  constraint  equations  in  the  model¬ 
ing  are 

-  A  ,  representation  of  rigid  bar  or  rod  elements,  and 

-  B  ,  representation  of  pin  connections  between  parts  of  the 

structure . 

The  rule  refers  tc  the  dependent  coordinate  in  the  MPC  equation, 

2. 4. 2. 3  Rules  for  Single  Point  Constraints  (SPC) 

The  rules  for  using  single  point  constraints  in  the  modeling  are 

-  A  ,  elimination  of  degrees  of  freedom  with  zero  stiffness,  and 

-  B  ,  representation  of  boundary  conditions. 

Rule  B  is  not  used  in  the  modeling  of  the  free  helicopter  airframe  modes. 

In  order  to  use  rule  A  for  eliminating  degrees  of  freedom  that  are  not 
aligned  with  the  basic  coordinate  system  a  coordinate  system  is  defined  in 
the  direction  of  the  constraint. 

When  applying  rule  A  it  is  important  that  the  structure  is  not  actually 
constrained  by  the  SPC.  As  a  check  on  this,  the  SPC  reactions  are  printed 
out  in  the  Normal  Modes  NASTRAN  run  and  checked  to  ensure  that  they  are 
negligible. 

2. 4. 2. 4  Rules  for  Guyan  Reduction  (OMIT) 

The  Guyan  Reduction  technique,  described  in  Section  3.5.4  of  the  Theoretical 
Manual,  is  used  to  condense  the  degrees  of  freedom  down  to  a  practical 
size  for  the  Givens  eigenvalue  solution.  As  explained  in  Section  2.3,  degrees 
of  freedom  are  omitted  that  have  negligible  inertia  properties  or  whose 
inertia  properties  can  be  rationally  redistributed  to  others.  The  rules 
used  for  omitting  degrees  of  freedom  are 

-  A  ,  the  inertia  properties  are  negligible, 

-  B  ,  for  a  relatively  uniform  mass  distribution  un .form  omitting  is 

used  which  preserves  the  distribution, 

-  C  ,  for  structure  such  as  panels  where  relative  inplane  deflections 

are  insignificant  many  of  the  inplane  degrees  of  freedom  are 
omitted,  and 

-  D  ,  knowledge  of  the  mode  shapes  of  importance  and  the  relative 

stiffness  in  certain  areas  of  the  structure. 
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Use  of  rule  D  depends  on  knowledge  of  the  relative  stiffness  and  signifi¬ 
cant  mode  shapes  of  the  structure.  Degrees  of  freedom  in  low  response 
areas  of  a  particular  mode  will  not  develop  inertia  loads  as  large  as  high 
response  areas  and  can  be  omitted  without  a  significant  effect  on  that 
mode.  Degrees  of  freedom  may  also  be  omitted  in  high  stiffness  areas  where 
relative  deflections  are  small  and  inertia  loads  redistributed  to  degrees 
of  freedom  not  omitted  will  still  give  accurate  results. 


t 
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WINGS  AND 
CARRY  THROUGH 
MAJOR  ASSEMBLY 


Main  Rotor  Pylon 


t 


Forward  Fuselage 


3.1. 1.1  Bulkhead  Sta.  33.  uetail 


View  looking  aft 


GRID  POINT  DATA 


GRID 

SPC 

MPC 

OMIT 

POINT 

© 

o 

• 

• 

RULE 

|  | 

RULE 

RULE 

3331 

456 

AAA 

- 

- 

2 

C 

3339 

456 

AAA 

- 

- 

1 

D 

3341 

456 

AAA 

- 

- 

13 

DC 

3349 

456 

AAA 

- 1 

1 _ 

- 

23 

CC 

ROD  ELEMENT  DATA 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

DESIGNATION 

EID 

TYPE 

.  _ 

AREA  (in.2) 

Z 

Y 

(in.2) 

A 

334149 

Frame 

0.092 

- 

- 

0.092 

5850754 

Doubler 

mssm 

- 

- 

0.035 

B 

333141 

Frar.'e 

mmm 

- 

- 

0.092 

5850751 

Doub ler 

0.035 

- 

- 

0.035 

C 

333949 

Frame 

0.092 

- 

- 

0.092 

5850753 

Double  _■ 

0.035 

- 

- 

0.035 

D 

333931 

Frame 

0.092 

- 

- 

0.092 

5850752 

Doub  ler 

0.035 

- 

- 

0.035 

3- 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (In.2) 

1  OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

5850818 

Doub ler 

0.053 

- 

- 

0.053 

B 

5850811 

Doubler 

0.053 

- 

- 

0.053 

C 

5850817 

Doub ler 

0.053 

- 

- 

0.053 

D 

5850812 

Doubler 

0.053 

- 

- 

0.053 

E 

5850816 

Doubler 

0.053 

- 

- 

0.053 

F 

5850813 

Doub ler 

0.053 

- 

- 

0.053 

G 

5850815 

Doub ler 

0.053 

- 

- 

0.053 

H 

5850814 

Doubler 

0.053 

- 

- 

0.053 

SMEAR  PANEL/MEK3RANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  ElZ 

I 

J 

K 


464169 

463149 

463137 


i 


Type 

Thickness 

(IN.) 

Bulkhead 

.025 

Bulkheed 

.025 

Bl lkheao 

.025 
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GRID  POINT  DATA 


GRID 

POINT 


.O.F. 


RULE 


3331 

456 

AAA 

3341 

456 

AAA 

4631 

456 

AAA 

4633 

456 

AAA 

4641 

456 

AAA 

4661 

456 

AAA 

6123 

456 

AAA 

6131 

456 

AAA 

6133 

456 

AAA 

6141 

456 

AAA 

6143 

456 

AAA 

6161 

456 

AAA 

6163 

456 

AAA 

6171 

456 

AAA 

.0  .F. 


2 

C 

13 

DC 

123 

DCC 

13 

DC 

12 

DC 

23 

CC 

123 

DCC 

123 

DCC 

23 

CC 

123 

DCC 

12 

DC 

123 

DCC 

123 

DCC 

13 

DC 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

5950211 

5950271 

2010672 

2010692 

2010671 

2010691 

5940041 


Shelf 

Shelf 

Lower  Skin 
Upper  Skin 
Lower  Skin 
Upper  Skin 
Frame 


Thickness 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

E1D 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2016703 

R/SP2 

.079 

- 

- 

.079 

2016903 

R/SP2 

.151 

- 

- 

.151 

2010211 

Doubler 

.022 

0.0 

-0.85 

.024 

B 

2016704 

R/SP2 

.079 

- 

- 

.079 

2016904 

R/SP2 

.151 

- 

- 

.151 

C 

2016701 

R/SP2 

.029 

- 

- 

.029 

2016901 

R/SP2 

.062 

- 

- 

.062 

D 

5850771 

Doub ler 

.057 

- 

- 

.057 

5810351 

Doubler 

.054 

- 

- 

.054 

E 

2110101 

Cap 

.059 

• 

- 

.059 

585C790 

Doub  Ler 

.059 

- 

- 

.059 

2010191 

Doub  ler 

.021 

0.0 

-0.85 

.018 

F 

5850851 

Doubler 

_ 

.053 

- 

- 

.053 

GRID  POINT  DATA 


— 

GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

L 

3339 

456 

AAA 

- 

- 

1 

D 

— 

3349 

456 

AAA 

- 

23 

CC 

4637 

456 

AAA 

- 

23 

cc 

4639 

456 

AAA 

- 

- 

123 

DCC 

4649 

456 

AAA 

- 

- 

12 

DC 

4669 

456 

AAA 

- 

- 

13 

DC 

6127 

456 

AAA 

- 

- 

13 

DC 

6137 

456 

AAA 

- 

- 

123 

DCC 

6139 

456 

AAA 

- 

- 

123 

DCC 

6147 

456 

AAA 

- 

- 

12 

DC 

•- 

6149 

456 

AAA 

- 

123 

DCC 

6167 

456 

AAA 

- 

- 

23 

CC 

— 

6169 

456 

AAA 

- 

- 

123 

DCC 

6179 

456 

AAA 

- 

- 

123 

DCC 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

- j 

D 

1"  "  ' 

5950211 

Shelf 

.012 

595C271 

Shelf 

.020 

E 

2010672 

Lower  Skin 

.012 

2010692 

Upper  Skin 

.020 

i 

F 

2010673 

Lower  Skin 

.012 

2010693 

Upper  Skin 

.020 

G 

5940171 

Frame 

.<H7  : 

ROD  ELEMENT  DATA 


NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in. 2) 

Z 

Y 

2016703 

R/SP2 

.079 

- 

- 

.079 

2016903 

R/SP2 

.151 

- 

- 

.151 

2010211 

Doubler 

.022 

0.0 

0.85 

.024 

2016704 

R/SP2 

.079 

- 

- 

.079 

2016904 

R/SP2 

.151 

- 

- 

.151 

2016702 

R/SP2 

.029 

- 

- 

.029 

2016902 

R/SP2 

.062 

- 

- 

.062 

5850772 

Doubler 

.057 

- 

- 

.057 

5810251 

Doubler 

.054 

- 

“ 

.054 

2110531 

Cap 

.059 

- 

- 

.059 

5850791 

Doubler 

.059 

- 

- 

.059 

2010192 

Doubler 

.021 

0.0 

0.85 

.018 

5850852 

Doubler 

.053 

- 

.053 

3-12 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D  .0  ,F . 

RULE 

RULE 

3331 

456 

AAA 

- 

- 

2 

C 

3341 

456 

AAA 

- 

- 

13 

DC 

4631 

456 

AAA 

- 

- 

123 

DCC 

4633 

456 

AAA 

- 

- 

13 

DC 

4641 

456 

AAA 

- 

- 

12 

DC 

4661 

456 

AAA 

- 

- 

23 

CC 

6123 

456 

AAA 

- 

- 

123 

DCC 

6131 

456 

AAA 

- 

- 

123 

DCC 

6141 

456 

AAA 

- 

- 

123 

DCC 

6161 

456 

AAA 

- 

- 

123 

DCC 

6171 

456 

AAA 

" 

- 

13 

DC 

SHEAR  PAN  EL /MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

A 

5858901 

Inner  Skin 

.010 

5850501 

Interior  Skin 

.010 

5850301 

Outer  Skin 

.010 

B 

5858902 

Inner  Skin 

.010 

5850502 

Interior  Skin 

.010 

585030*; 

Outer  Skin 

.010 

C 

5858903 

inner  Skin 

.010 

5850503 

Interior  Skin 

.010 

5850303 

Outer  Skin 

.010 

D 

5858904 

Inner  Skin 

.010 

5850504 

Interior  Skin 

.010 

5830304 

Outer  Skin 

.010 

E 

5858921 

Inner  Skin 

.010 

5850521 

Incerior  Skin 

.010 

5850321 

Outer  Skin 

.010 

3-L4 


SHEAR  PAN  EL/M  EMBRACE  ELEMENT  DATA  (CONT.) 


l.e  tter 

Des lunation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

" 

F 

5858922 

Inner  Skin 

.010 

5850522 

Interior  Skin 

.010 

5850322 

Outer  Skin 

.010 

G 

5858923 

Inner  Skin 

.010 

5850523 

Interior  Skin 

.010 

5850323 

Outer  Skin 

.010 

H 

5858924 

Inner  Skin 

.010 

5850524 

Interior  Skin 

.010 

5850324 

Outer  Skin 

.010 

I 

5858925 

Inner  Skin 

.010 

5850525 

Interior  Skin 

.010 

5850325 

Outer  Skin 

.010 

J 

5858926 

Inner  Skin 

.010 

5850526 

Interior  Skin 

,010 

5850326 

Outer  Skin 

.010 

K 

5858927 

Inner  Skin 

.010 

5850527 

Interior  Skin 

.010 

5850327 

Outer  Skin 

.010 

L 

5858928 

Inner  Skin 

.010 

5850528 

Interior  Skin 

.010 

5850328 

Outer  Skin 

.010 

GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D  .0  .F . 

RULE 

D  .0  .F . 

RULE 

D.O.F. 

RULE 

3339 

456 

AAA 

- 

- 

1 

D 

3349 

456 

AAA 

- 

- 

23 

CC 

4637 

456 

AAA 

- 

- 

23 

CC 

4639 

456 

AAA 

- 

- 

123 

DCC 

4649 

456 

AAA 

- 

- 

12 

DC 

4669 

456 

AAA 

- 

- 

13 

DC 

6127 

456 

AAA 

- 

- 

13 

DC 

6139 

456 

AAA 

- 

- 

123 

DCC 

6149 

456 

AAA 

- 

- 

123 

DCC 

6169 

456 

AAA 

- 

- 

123 

DCC 

6179 

- _ 

456 

AAA 

- 

- 

123 

DCC 

SHEAR  PANEL/M EMBRACE  ELEMENT  DATA 


Letter 

Designation 

— 

NASTRAN  E1D 

Type 

Thickness 

(IN.) 

A 

5858909 

' 

Inner  Skin 

.010 

5850509 

Interior  Skin 

.010 

5850309 

Outer  Skin 

.010 

B 

5858908 

Inner  Skin 

.010 

5850508 

Interior  Skin 

.010 

5850308 

Outer  Skin 

.010 

C 

5858907 

Inner  Skin 

.010 

5850507 

Interior  Skin 

.010 

5850307 

Outer  Skin 

.010 

D 

5858906 

Inner  Skin 

.010 

5850506 

Intcrioi  Skin 

.010 

5850306 

Outer  Skin 

.010 

E 

5858921 

Inner  Skin 

.010 

5850521 

Interior  Skin 

.010 

5850321 

Outer  Skin 

.010 

SHEAR  PANEL /MEMBRANE  ELEMENT  DATA  (CONT.  ) 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

F 

5858936 

Inner  Skin 

.010 

5850536 

Interior  Skin 

.010 

5850336 

Outer  Skin 

.010 

G 

5858935 

Inner  Skin 

.010 

5850535 

Interior  Skin 

.010 

5850335 

Outer  Skin 

.r'i0 

H 

5858934 

Inner  Skin 

.010 

5850534 

Interior  Skin 

.010 

5850334 

Outer  Skin 

.010 

I 

5858933 

Inner  Skin 

.010 

5850533 

Interior  Skin 

.010 

5850333 

Outer  Skin 

.010 

J 

5858932 

Inner  Skin 

.010 

5850532 

Interior  Skin 

.010 

5850332 

Outer  Skin 

.010 

K 

5858931 

l.-iitr  Skin 

.010 

5850531 

Interior  Skin 

.010 

5850331 

Outer  Skin 

.010 

L 

5858930 

Inner  Skin 

.010 

5850530 

Interior  Skin 

.010 

5850330 

Outer  Skin 

.010 

3-18 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

3331 

456 

AAA 

- 

- 

2 

C 

3341 

456 

AAA 

- 

- 

13 

DC 

4631 

456 

AAA 

- 

- 

123 

DCC 

4633 

456 

AAA 

- 

- 

13 

DC 

4641 

456 

AAA 

- 

- 

12 

DC 

4661 

456 

AAA 

- 

- 

23 

CC 

6123 

456 

AAA 

- 

- 

123 

DCC 

6131 

456 

AAA 

- 

- 

123 

DCC 

6133 

456 

AAA 

- 

- 

23 

CC 

6141 

456 

AAA 

- 

- 

123 

DCC 

6143 

456 

AAA 

- 

12 

DC 

6161 

456 

AAA 

- 

123 

6163 

456 

AAA 

- 

- 

123 

1 

6171 

456 

AAA 

- 

- 

13 

SHEAR  PANEL/MEMBRANt  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thi rkncss 
(IN.) 

A 

5858905 

inner  Skin 

.010 

5850505 

Interior  Skin 

.010 

5850305 

Outer  Skin 

.010 

B 

5858929 

Inner  Skin 

.010 

5850529 

Interior  Skin 

.010 

5850329 

Outer  Skin 

.010 

3-20 


GRID  POINT  DATA 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

A 

5858905 

Inner  Skin 

.010 

5850505 

interior  Skin 

.010 

5850305 

Outer  Skin 

.010 

B 

5358929 

Inner  Skin 

.010 

5850529 

Interior  Skin 

.010 

5850329 

Outer  Skin 

.010 

GRID 

POINT 


D.O.F. 


D.O.F. 


3339 

456 

AAA 

3349 

456 

AAA 

4637 

456 

AAA 

4639 

456 

AAA 

4649 

456 

AAA 

4669 

456 

AAA 

6127 

456 

AAA 

6137 

456 

AAA 

6139 

456 

AAA 

6147 

456 

AAA 

6149 

456 

AAA 

6167 

456 

AAA 

6169 

456 

AAA 

6179 

456 

AAA 

OMIT 

D.O.F. 

RULE 

1 

D 

23 

CC 

23 

CC 

123 

DCC 

12 

DC 

13 

DC 

13 

DC 

123 

DCC 

123 

DCC 

12 

DC 

123 

DCC 

23 

CC 

123 

DCC 

123 

DCC 

FS  61.25 


FS  9  3 


SHEAR  PAN  EL /MEMBRANE  ELEMENT  DATA 


Letter 
Des Lunation 


NASTRAN  KID 


Thickness 

(IN.) 


1292091 
1291832 
1292093 
1290412 
1291592 
1291834 
1292095 
1291836 
1292090 
129183! 
129204 i 
12C  0411 
12  11591 
1291833 
1292094 
1291835 


Inner  Skin 
Outer  Skin 
Inner  Skin 
Interior  Skin 
Interior  Skin 
Outer  Skin 
Inner  Skin 
Outer  Skin 
Inner  Skin 
Outer  Skin 
inner  Skin 
Interior  Skin 
Interior  Skin 
Outer  3kin 
Inner  Skin 
Outer  Skin 


LETTER 

DESIGNATION 


NASTRAN 

EID 


ROD  ELEMENT  DATA 


ACTUAL 

PE  AREA  (in.2) 


OFFSETS  FROM 
GRIDPOINT 


1570031 

Cap 

1290231 

Doub  ler 

1290904 

R/SP1 

1298304 

R/SPl 

1570032 

Cap 

1290232 

Doub ler 

1290924 

R/SPl 

1294124 

R/SPI 

1295904 

R/SPl 

1298324 

R/SPl 

FINAL  AREA 
(in.2) 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DES  IGNAT  tON 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (In.  ) 

OFFSETS  FROM 
GRIDP01NT 

FINAL  AREA 
(in.2) 

7 

L 

Y 

C 

1570033 

Cap 

.213 

-0.33 

-  1 

0.0 

.192 

L290233 

Doub  ler 

.068 

-1.12 

0.0 

.046 

1290944 

R/SP1 

.035 

- 

- 

.035 

1298344 

R/SP1 

.007 

- 

- 

.007 

D 

1290212 

Doubler 

.029 

-1.12 

0.0 

.035 

1290912 

R/SP2 

.118 

- 

- 

.118 

1298312 

R/SP2 

.065 

- 

- 

.065 

E 

1290914 

R/SP2 

.118 

- 

- 

.118 

1290932 

R/SP2 

.181 

- 

- 

.181 

1294132 

R/SP2 

.116 

- 

- 

.116 

1295912 

R/SP2 

.116 

- 

- 

.116 

1298314 

R/SP2 

.065 

- 

- 

.065 

1298332 

R/SP2 

.116 

- 

- 

.116 

F 

1290934 

R/SP2 

.181 

- 

.181 

1290952 

R/SP2 

.123 

- 

.12  3 

1294134 

R/SP2 

.116 

- 

.116 

1295914 

R/SP2 

.116 

- 

,116 

1298334 

R/SP2 

.116 

- 

- 

.116 

1298352 

R/SP2 

.062 

- 

- 

.062 

G 

1290272 

Doub  ler 

.084 

-1  .12 

0.0 

.098 

1290954 

R/SP2 

.12., 

- 

- 

.123 

1298354 

R/SP2 

.062 

- 

- 

.062 

H 

1290902 

R/SP1 

.122 

- 

- 

.122 

1290903  1 

R/SP1 

.122 

- 

- 

.12? 

1298302  ' 

R/SP1 

.071 

- 

■ 

.071 

1298303  j 

R/SP1 

.071 

- 

.07, 

i  ■  ;  i  .  _ 


3-26 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
( in . 2 ) 

Z 

Y 

I 

1290922 

R/SP1 

.126 

- 

.126 

1290923 

R/SP1 

.126 

- 

- 

.126 

1294122 

R/SP1 

.057 

- 

- 

.057 

1294123 

R/SP1 

.057 

- 

- 

.057 

1295902 

R/SP1 

.071 

- 

- 

.071 

1295903 

R/SP1 

.071 

- 

- 

.071 

1298322 

R/SP1 

.074 

- 

- 

.074 

1298323 

R/SP1 

.074 

- 

- 

.074 

J 

1290942 

R/SP1 

.130 

- 

- 

.130 

1290943 

R/SP1 

.130 

- 

- 

.130 

1298342 

R/SP1 

.079 

- 

- 

.079 

1298343 

R/SP1 

.079 

- 

- 

.079 

K 

1290211 

Doubler 

.029 

1.12 

0.0 

.035 

1290911 

R/SP2 

.118 

- 

- 

.118 

1298311 

R/SP2 

.065 

- 

- 

.065 

L 

1290913 

R/SP2 

.118 

- 

- 

.118 

1290931 

R/SP2 

.181 

- 

- 

.181 

1294131 

R/SP2 

.116 

- 

- 

.116 

1295911 

R/SP2 

.116 

- 

- 

.116 

1298313 

R/SP2 

.065 

- 

- 

.065 

1298331 

R/SP2 

.116 

- 

- 

.116 

M 

1290933 

R/SP2 

.181 

- 

- 

.181 

1290951 

R/SP2 

.123 

- 

- 

.123 

1294 133 

R/SP2 

.116 

- 

- 

.116 

1295913 

R/SP2 

.116 

- 

- 

.116 

1298333 

R/SP2 

.116 

- 

- 

.116 

1298351 

R/SP2 

.062 

- 

.062 

N 

1290271 

Doubler 

.084 

1.12 

0.0 

.098 

1290953 

R/SP2 

.123 

- 

- 

.123 

1298353 

R/SP2 

.062 

- 

- 

.062  j 

3-27 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GRIDP01NT 

FINAL  AREA 

DESIGNA1  LON 

EID 

TYPE 

AREA  (In.2) 

Z 

Y 

(  in . 2 ) 

0 

1580041 

Cap 

.269 

0.30 

0.0 

.247 

1290251 

Doubler 

.101 

1.12 

.072 

1290901 

R/SP1 

.073 

- 

- 

.073 

1298301 

R/SP1 

.026 

- 

- 

.026 

P 

1580042 

Cap 

.269 

0.32 

0.0 

.248 

1290252 

Doubler 

.101 

1.12 

0.0 

.075 

1290921 

R/SP1 

.076 

- 

- 

.076 

1294121 

R/SP1 

.011 

- 

- 

.011 

1295901 

R/SP1 

.024 

- 

.024 

1298321 

R/SP1 

.028 

- 

.028 

Q 

1580043 

Cap 

.269 

0.34 

0.0 

.249 

1290253 

Doubler 

1.12 

0.0 

.077 

1290941 

R/SP1 

.078 

- 

- 

.078 

1298341 

R/SP1 

.033 

- 

- 

.033 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

R 

1292051 

Inner  Skin 

.025 

1290752 

Interior  Skin 

.016 

1292012 

Outer  Skin 

.016 

S 

1292053 

Inner  Skin 

.025 

1290753 

Interior  Skin 

.016 

1290771 

Interior  Skin 

.012 

1292014 

Outer  Skin 

.016 

T 

1292055 

Inner  Skin 

.025 

1292016 

Outer  Skin 

.016 

U 

1292050 

Inner  Skin 

.025 

1290751 

Interior  Skin 

.016 

1292011 

Outer  Skin 

.016 

V 

1292052 

Inner  Skin 

.025 

1292013 

Outer  Skin 

.016 

w 

1292054 

Inner  Skin 

.025 

1292015 

Outer  Skin 

.016 

ROD  ELEMENT  DATA 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

Z 

Y 

(in.2) 

A 

1570011 

Cap 

.213 

-0.26 

O.G 

.198 

1290754 

Doubler 

.047 

-1.13 

0.0 

.033 

1290504 

R/SP1 

.033 

- 

- 

.033 

1297504 

R/SP1 

.001 

- 

- 

.001 

1290104 

R/SP1 

.002 

- 

- 

.002 

B 

1570012 

Cap 

.213 

-0,29 

0.0 

.194 

1290755 

Doubler 

.04/ 

-1.05 

0.0 

.033 

1290524 

R/SP1 

.034 

- 

- 

.034 

1297522 

R/SPl 

.011 

- 

- 

.011 

1297702 

R/SP1 

.008 

- 

- 

.008 

1290124 

R/SPl 

.003 

- 

- 

.003 

3-30 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GR1DPOINT 

FINAL  AREA 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

Z 

Y 

(in.2) 

C 

1570013 

Cap 

.213 

-0.33 

0.0 

.191 

1290731 

Doubler 

.047 

-0.96 

0.0 

.034 

1290544 

R/SP1 

.035 

- 

- 

.035 

1290144 

R/SP1 

.003 

- 

- 

.003 

D 

1290758 

Doubler 

.029 

-1.17 

0.0 

.035 

1290512 

R/SP2 

.118 

- 

- 

.118 

1297512 

R/SP2 

.061 

- 

- 

.061 

1290112 

R/SP2 

.065 

- 

- 

.065 

E 

1290514 

R/SP2 

.118 

- 

- 

00 

• 

1290532 

R/SP2 

.181 

- 

- 

.181 

1297514 

R/SP2 

.061 

- 

- 

.061 

1297523 

R/SP2 

.102 

- 

- 

.102 

1297703 

R/SP2 

.058 

- 

- 

.058 

1290114 

R/SP2 

.065 

- 

- 

.065 

1290132 

R/SP2 

.116 

- 

- 

.116 

F 

1290534 

R/SP2 

.181 

- 

- 

.181 

1290552 

R/SP2 

.123 

- 

- 

.123 

1297524 

R/SP2 

.102 

- 

- 

.102 

1297704 

R/SP2 

.058 

- 

- 

.058 

1290134 

R/SP2 

.116 

- 

- 

.116 

1 2  °0 152 

R/SP2 

.062 

- 

- 

.062 

C 

1290792 

Doubler 

.105 

-0.93 

0.0 

.122 

1290554 

R/SP2 

.123 

- 

- 

.123 

1290154 

R/SP2 

.062 

- 

.062 

H 

1290502 

R/SP1 

.122 

- 

- 

.122 

1290503 

R/SP1 

.122 

- 

- 

.122 

1297502 

R/SP1 

.069 

- 

- 

.069 

1 

1297503 

R/SP1 

.069 

- 

- 

.069 

1290102 

R/SP1 

.071  ! 

- 

.071 

1290103 

R/SP1 

.071  | 

- 

.071 

ROD  ELEMENT  DATA  (CONT.) 


LETTER 

NASTRAN 

DESIGNATION 

EID 

1 

1290522 

1290523 

1297521 

1297701 

1290122 

1290123 

ACTUAL 
AREA  (in.  ) 


OFFSETS  FROM 
GRIDPOINT 


Z 


FINAL  AREA 

(in.2) 


1290542 

1290543 

1290142 

1290143 

1290757 

1290511 

1297511 

1290111 

1290513 

1290531 

1297513 

1290113 

1290131 

1290533 

1290551 

1290133 

1290151 

1290791 

1290553 

1290153 


R/SP1 

R/SP1 

R/SP1 

R/SPl 

R/SP1 

R/SPl 

R/SPl 

R/SPl 

R/SPl 

R/SPl 

Doubler 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

Doubler 

R/SP2 

R/SP2 


1.18  0.0 


1.18  0.0 


ROD  ELEMENT  DATA  (CONT.) 


s'-^*’**  >'.X-OsVt 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.  ) 

OFFSETS  FROM 
GR1DP0INT 

FINAL  AREA 
(in.2) 

Z 

Y 

0 

1580031 

Cap 

.269 

— 

0.30 

0.0 

.247 

1290756 

Doubler 

.056 

1.18 

0.0 

.039 

1290501 

R/SP1 

.072 

- 

- 

.072 

1297501 

R/SP1 

.023 

- 

- 

.023 

1290101 

R/SP1 

.026 

- 

- 

.026 

P 

1580032 

Cap 

.269 

0.32 

0.0 

.248 

1290991 

Doubler 

.056 

1.18 

0.0 

.041 

1290521 

R/SPl 

.075 

- 

- 

.075 

1290121 

R/SP1 

.028 

- 

- 

.028 

Q 

1580033 

Cap 

.269 

0.34 

0.0 

.249 

1290992 

Doub  ler 

.056 

1.18 

0.0 

.042 

1290541 

R/SPl 

.078 

- 

- 

.078 

1290141 

R/SPl 

.029 

- 

- 

.029 

3-33 


GRID 

POINT 

SPC 

MPC 

Of 

4IT 

D.O.F. 

kULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

9333 

456 

AAA 

- 

- 

1 

D 

9343 

456 

AAA 

- 

- 

123 

DCC 

9363 

456 

AAA 

- 

- 

2 

C 

11533 

456 

AAA 

- 

- 

23 

CC 

11543  ' 

456 

AAA 

- 

- 

12 

DC 

11563 

456 

AAA 

- 

- 

13 

DC 

13833 

456 

AAA 

- 

- 

12 

DC 

13843 

456 

AAA 

• 

- 

123 

DCC 

13863 

456 

AAA 

- 

- 

123 

DCC 

SHEAR  PAN EL /MEMBRANE  ELEMENT  DATA 


Le  tter 

De? ignatlon 

NASTRAN  E1D 

Type 

Thickness 

(IN.) 

M 

1292097 

Inner  Skin 

.025 

129149? 

Ou^rr  Skin 

.016 

N 

1292099 

Inner  Skin 

.025 

1291494 

Outer  Skin 

.016 

0 

1292096 

Inner  Skin 

.025 

1241491 

Outer  Skin 

.016 

P 

1292098 

Inner  Skin 

.025 

129149  5 

Outer  Skin 

.016 

3-34 


ROD  ELEMENT  LATA 


LETTER 

NASTRAN 

ACTIA1. 

OFFSETS  FROM 
GRIDP01NT 

FINAL  AREA) 
(in.2)  1 

DESIGNATION 

EID 

TYPE 

_ 

AREA  (in.2) 

Z 

Y 

A 

1570034 

Cap 

.364 

-0.34 

0.0 

.325 

1290234 

Doubler 

.036 

-1.12 

0.0 

.024 

1290964 

R/SPl 

.042 

- 

.042 

! 

1294904 

R/SP1 

.007 

- 

.007 

B 

1570035 

Cap 

.319 

-0.33 

0.0 

.284 

1290235 

Doubler 

.036 

-1.12 

0.0 

.024 

1290984 

R/SPl 

.054 

. 

.054 

1294924 

R/SPl 

.014 

- 

- 

.014 

C 

1290274 

Doubler 

.037 

-1.12 

0.0 

.043 

|  1290972 

R/SP2 

.256 

.256 

1294912 

R/SP2 

.155 

- 

.155  | 

!  D 

1  1290974 

R/SP2 

.256 

- 

.256 

| 

1290994 

R/SP2 

.299 

- 

.289 

1  1294914 

R/SP2 

i  -155 

- 

- 

.155  1 

• 

1294932 

R/SP2 

.  Po 

- 

- 

.176  ! 

i  F 

i  E 

1291374 

Doubler 

.047 

-1.12 

0.0 

.054 

i 

1290996 

R/SP2 

.239 

- 

- 

.289 

1294934 

R/SP2 

.176 

- 

.176 

F 

1  1290331 

Doubler 

.090 

0.0 

0.0 

.090 

|  1290962 

R/SF1 

.134 

, 

- 

.134 

! 

1290963 

R/SPl 

.  1  14 

- 

- 

.  134 

1294902 

R/SPl 

.090 

- 

- 

.080 

|  1294903 

R/SPl 

.080 

- 

- 

.080 

i 

G 

1291972 

Doubler 

.090 

0.0 

0.0 

.090 

1290982 

R/SPl 

.140 

- 

- 

.  140 

1290983 

R/SPl 

.  1*0 

- 

- 

.  140 

1294922 

R/SPl 

.  094 

- 

- 

.084 

1294923 

R/SPi 

.084 

- 

- 

.08* 

H 

1290273 

Doubler 

.o  17 

1  .12 

0.0 

.0^3 

1  1290971 

R/SPl 

.256 

- 

- 

.266 

1294911 

R/SP2 

i 

.155 

- 

- 

.  156 
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ROD  ELEMENT  DATA  (CONT. ) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (In.2) 

OFFSETS  FROM 
CRIDPOINT 

FINAL  AREA 
(in. 2) 

Z 

Y 

I 

1290973 

R/SP2 

.256 

- 

T  ■ 

.256 

1290993 

R/SP2 

.289 

- 

.289 

1294913 

R/SP2 

.155 

- 

- 

.155 

1294931 

R/SP2 

.176 

- 

- 

.176 

J 

1291373 

Doubler 

.047 

1.12 

0.0 

.054 

1290995 

R/SP2 

.289 

- 

- 

.289 

1294933 

R/SP2 

.176 

- 

- 

.176 

K 

1580044 

Cap 

.370 

0.34 

0.0 

.344 

1290254 

Doubler 

.057 

1.12 

0.0 

.046 

1290961 

R/SPl 

.079 

- 

- 

.079 

J 

1294901 

R/SP1 

.030 

- 

- 

.030 

L 

1580045 

Cap 

.370 

0.34 

0.0 

.347 

1291971 

Doubler 

.057 

1.12 

0.0 

.044 

1290981 

R/SPl 

.077 

- 

- 

.077 

1294921 

R/SPl 

.028 

- 

- 

.028 

3-3 


GRID 

SPC 

MPC 

OMIT 

POINT 

D.O.F. 

RULE 

D  .0  .F . 

RULE 

D.O.F. 

RULE 

456 

AAA 

2 

C 

456 

AAA 

m 

- 

123 

DCC 

9367 

456 

AAA 

- 

- 

1 

D 

11537 

i 

456 

AAA 

- 

- 

13 

DC 

11547 

456 

AAA 

- 

12 

DC 

11567 

456 

AAA 

• 

3 

C 

13837 

456 

AAA 

- 

12 

DC 

13847 

456 

AAA 

m 

- 

13 

DC 

13867 

A-  —  ..1 

456 

AAA 

- 

_  -  _  J 

_ DCC 

SHEAR  PAN EL /MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  E ID 

Type 

Thickness 

(IN.) 

M 

1292057 

Inner  Skin 

.025 

1291371 

Outer  Skin 

.016 

N 

1292059 

Inner  Skin 

.025 

1291372 

Outer  Skin 

.016 

0 

1292056 

Lnner  Skin 

.025 

1291851 

Outer  Skin 

.016 

P 

1292058 

Inner  Skin 

.025 

1291852 

Outer  Skin 

.016 
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ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

L  --  - 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
CRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

1570014 

Cap 

.364 

-0.33 

0.0 

.325 

1290732 

Doubler 

.068 

-1.19 

0.0 

.044 

1290564 

R/SP1 

.041 

- 

- 

.041 

1293702 

R/SP1 

.012 

- 

- 

.012 

B 

1570015 

Cap 

.319 

-0.33 

0.0 

.285 

1290733 

Doubler 

.068 

-1.19 

0.0 

.044 

1290584 

R/SP1 

.052 

- 

- 

.052 

1293712 

R/SP1 

.011 

- 

- 

.011 

C 

1290794 

Doubler 

.047 

-1.19 

0.0 

.056 

1290572 

R/SP2 

.256 

- 

- 

.256 

1293703 

R/SP2 

.  159 

" 

■ 

.159 

D 

1290574 

R/SP2 

.256 

_ 

.256 

1290592 

R/SP2 

.249 

- 

.249 

1293704 

R/SP2 

.159 

- 

.159 

1 

1293713 

R/SP2 

.154 

- 

.154 

c 

1290692 

Doubler 

.050 

-1.19 

0.0 

.058 

1290594 

R/SP2 

.249 

- 

- 

.249 

1293714 

R/SP2 

.154 

_ 

- 

.154 

F 

1 

1291431 

Doubler 

.093 

0.0 

0.0 

.093 

1290562 

R/SP1 

.  34 

- 

- 

.134 

1290563 

R/SP1 

.1  '4 

- 

- 

.134 

1298502 

R/SP1 

.028 

- 

- 

.028 

1293701 

R/SP1 

.012 

- 

- 

.012 

1  <’ 

1291432 

Doubler 

.093 

0.0 

0.0 

.093 

1290582 

R/SP1 

.139 

_ 

.139 

' 

j 

1290583 

R/SP1 

.139 

1 

1 

.139 

i 

1 

1298512 

R/SPi 

.031 

- 

.031 

1293711 

R/SP1  , 

.Oil 

-  i 

- 

.011 

H 

1290793 

Doubier 

.047 

1.21 

0.0 

.056 

I 

1290571 

R/SP2 

.  256  | 

-  1 

1 

1 

.256 

1298503 

R/SP2 

.n 

1 

1 

...  J 

.  156 
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ROD  ELEMENT  DATA  (CONT.) 


LETTER 

j  NnTTRAN 

DESIGNATION 

LID 

ACTUAL 
AREA  (in.2) 


OFFSETS  FROM 
GRIDPOINT 


Z 


FINAL  AREA 


1290591 

R/SP2 

i:*985Q4 

R/SP2 

.  ''’  313 

R/SP2 

"'-091 

Doubler 

1290593 

R/SP2 

1298514 

R/SP2 

1580034 

Cap 

1291111 

Doubler 

1290561 

R/SP1 

|  1298501 

R/SP1 

1580035 

Cap 

1291112 

Doubler 

1290581 

R/SP1 

1298511 

R/SP1 

0.34  i  o.O 


I 


GRID 

SPG 

POINT 

D.O.F. 

RULE 

13803 

456 

AAA 

13823 

456 

AAA 

13833 

456 

AAA 

1  3843 

456 

AAA 

1  563 

456 

AAA 

14803 

456 

AAA 

14823 

456 

AAA 

14833 

456 

AAA 

14843 

456 

AAA 

14863 

456 

AAA 

GRID  POINT  DATA 


MPC 


D.O.F. 


OH 

IT 

D.O.F. 

RULE 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Des ignation 

N 


NASTRAN  EID 

Type 

1292104 

Inner  Skin 

1290171 

Outer  Skin 

1292103 

Inner  Skin 

1291983 

Interior  Skin 

1290191 

Outer  Skin 

1292102 

Inner  Skin 

1291982 

Interior  Skin 

1291272 

Outer  Skin 

1292101 

Inner  Skin 

1291981 

Interior  Skin 

1291271 

Outer  Skin 

KOi)  KI  I'V i  \  .  DA  i  A 


LF.  n'KK 

n  ' 

NASTKAN 

1 

1 

iV  1  ,  .1 

!  OFFSETS  FROM 
GRIDPOINT 

PINAL  AREA 

(in. 2) 

DESIGNAI ION 

El  IJ 

1  rvpi; 

j_  ..  i 

ARI  A  <  m 

2)  !  Z  , 
i_  . . L_ 

Y 

A 

15-003O 

Gap 

.  i  5 

“T —  "T 

j  -0.33  i 

0.0 

.301 

1291985 

Double  r 

.1)91' 

-1.25  1 

0.0 

.075 

1291008 

R/SP1 

.Oh  3 

- 

- 

.063 

1291702 

R/SPl 

.075 

- 

- 

.035 

B 

1291986 

Double t 

,08u 

-0.77 

0.0 

.087 

1291019 

R/ SI*  2 

.  !  20 

- 

- 

.120 

1291703 

R/SP2 

.055 

- 

- 

.055 

C 

1291987 

Doubler 

.0/1 

-1.31 

0  .0 

.083 

1291018 

R/SP2 

.  1  20 

- 

- 

.120 

1 

1291709 

R/SP2 

.055 

- 

- 

.055 

'  1) 

1291989 

Doubler 

.179 

-0.31 

0.0 

.163 

129 lOOo 

R/SPl 

.  169 

- 

.  199 

129100' 

R/SP1 

.  199 

- 

- 

.149 

! 

1299806 

R/SPl 

.  1  *4  i 

- 

- 

.142 

1291701 

K/SP1 

.035 

- 

- 

.035 

1 

1291902 

R/SPl 

.01  3 

- 

- 

.013 

,  E 

1291279 

Doubler 

.O'.l 

-0.98 

0.0 

.044 

1 

1291013 

R/3P2 

.  1  20 

- 

- 

.  120 

• 

1299813 

R/SP2 

.19  1 

- 

- 

.  191 

i 

1291903 

R/SI’2 

.05  5 

- 

- 

.055 

F 

1291275 

Doubler 

.(  '6 

0.0 

0.0 

.036 

1291017 

R/SP2 

.  i  20 

- 

.  120 

| 

1299616 

R/SP2 

.  1  hi 

- 

.  191 

1291909 

R/sr: 

.055 

- 

- 

.055 

G 

153009', 

•  ■  i 

.291 

0.3' 

0.0 

.  n  7 

1291273 

Doub 1 1  r 

5 

0.0 

u.o 

.084 

! 291009 

R  1 

.  0-vS 

- 

- 

.088 

1291005 

R/oPl 

.  >'-8 

.07R 

1299809 

R/SPl 

.  201 

- 

- 

.  201 

1299805 

K/.’P  1 

.15  2 

- 

.142 

| 

12927C9 

R/SPl 

.0  34 

- 

- 

.0  '4 

1291901 

P  'SI  l 

1 

.013 

- 

.on 

3-  52 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
CRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

H 

1291012 

R/SP2 

.120 

- 

.120 

1299812 

R/SP2 

.191 

- 

- 

.191 

1292712 

R/SP2 

.096 

- 

- 

.096 

I 

1291016 

R/SP2 

.120 

- 

- 

.120 

! 

1299815 

R/SP2 

.191 

- 

- 

.191 

1292714 

R/SP2 

.096 

- 

- 

.096 

j 

1590071 

Cap 

.278 

0.34 

0.0 

.264 

1291002 

R/SP1 

.158 

- 

- 

.158 

1291003 

R/SP1 

.158 

- 

.158 

1299802 

R/SP1 

.  167 

- 

- 

.167 

1299803 

R/SP1 

.201 

- 

- 

.201 

i 

1292702 

R/SPl 

.  122 

- 

- 

.122 

1292703 

R/SP1 

.122 

- 

- 

.122 

!  K 

1291011 

R/SP2 

.120 

- 

- 

.120 

( 

1299811 

R/SP2 

.191 

- 

.191 

1292711 

R/SP2 

.096 

- 

- 

.096 

L 

1291015 

R/SP2 

.120 

- 

- 

.120 

1299814 

R/SP2 

.191 

- 

- 

.191 

1292713 

R/SP2 

.096 

- 

096 

M 

1291001 

R/SPl 

.056 

- 

.056 

1299801 

R/SPl 

.167 

- 

" 

.167 

J 

1292701 

R/SPl 

.047 

- 

.047 

t 


3-43 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

1570016 

Cap 

.288 

-0.33 

0.0 

.275 

1290695 

Doubler 

.116 

-1.25 

0.0 

.097 

1294108 

R/SP1 

.061 

- 

- 

.061 

1295922 

R/SP1 

.053 

- 

- 

.053 

B 

1290698 

Doubler 

.080 

-1.25 

0.0 

.090 

1294114 

R/SP2 

.122 

- 

- 

.122 

1295923 

R/SP2 

.094 

- 

- 

.094 

C 

1294118 

R/SP2 

.  122 

- 

- 

.122 

1295924 

R/SP2 

.094 

- 

.094 

D 

1290699 

Doubler 

.072 

-1.25 

0.0 

.081 

E 

1290696 

Doubler 

.117 

-0.35 

0.0 

.104 

1 

l 

1294107 

R/SPl 

.143 

- 

.143 

1295921 

R/SPl 

.053 

- 

- 

.053 

F 

1290697 

Doubler 

.117 

-0.35 

0.0 

.104 

1294106 

R/SPl 

.143 

- 

- 

.143 

1296906 

R/SPl 

.151 

- 

.151 

1295702 

R/SPl 

.014 

- 

- 

.014 

G 

1291254 

Doubler 

.041 

0.0 

0.0 

.041 

1294113 

R/SP2 

.121 

- 

- 

.121 

1296913 

R/SP2 

.  194 

- 

- 

.194 

1295703 

R/SP2 

.056 

- 

- 

.056 

H 

1291255 

Doubler 

.037 

0.0 

0.0 

.037 

1294117 

R/SP2 

.121 

- 

.121 

1296916 

R/SP2 

.194 

- 

.194 

1295704 

R/SP2 

.056 

- 

.056 

I 

1580036 

Cap 

.291 

0.33 

0.0 

.221 

1291253 

Doubler 

.090 

0.0 

0.0 

.090 

1294104 

R/SPl 

.088 

. 

.088 

1294105 

R/SPl 

.073 

_ 

.078 

1296904 

R/SPl 

.201 

- 

.201 

1296905 

R/SPl 

.  151 

_ 

.151 

1292504 

R/SPl 

.033 

- 

.033 

1295701 

R/SPl 

.014 

- 

L  - 

.014 
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ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DK.SIGf.AI  ION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GR1DP0INT 

FINAL  AREA 
(in.2) 

-i 

2 

Y 

J 

1294112 

R/SP2 

.120 

- 

- 

.120 

1296912 

R/SP2 

.191 

- 

- 

.191 

1292512 

R/SP2 

.096 

- 

- 

.096 

K 

1294116 

R/SP2 

.120 

- 

- 

.120 

1296915 

R/SP2 

.191 

- 

- 

.191 

1292514 

R/SP2 

.096 

- 

- 

.096 

L 

1590051 

Cap 

.290 

0.35 

0.0 

.274 

1294102 

R/SP1 

.158 

- 

.158 

1294103 

R/SP1 

.158 

- 

.158 

1296902 

R/SPl 

.169 

- 

.169 

1296903 

R/SP1 

.201 

- 

- 

.201 

| 

1292502 

R/SPl 

.122 

‘ 

.122 

1292503 

R/SPl 

.122 

" 

.122 

M 

1294111 

R/SP2 

.120 

- 

- 

.120 

I 

1296911 

R/SP2 

.191 

- 

.191 

1292511 

R/SP2 

.096 

- 

- 

.096 

N 

1294115 

R/SP2 

.120 

.120 

1296914 

R/SP2 

.191 

- 

- 

.191 

1292513 

R/SP2 

.096 

' 

- 

.096 

0 

1294101 

R/SPl 

.057 

- 

.057 

1296901 

R/SPl 

.169 

- 

- 

.169 

1292501 

R/SPl 

.048 

- 

- 

.048 

GRID  1*01  NT  DA  l A 


f  j  - 

1 - 

1  GRID 

1 

i  POINT 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

1  Designation 


NAS TRAN  EID 


Thickness 
(IN.  ) 


617161 

Bu  lkhead 

616779 

Bu  1 khead 

614163 

Bulkhead 

614769 

Bu lkhead 

613143 

Bulkhead 

613749 

Bu lkhead 

612331 

Bulkhead 

612337 

Bulkhead 

612737 

Bulkhead 

KOI)  El.ENF.N .  1'A i A  (CONT.) 


LfcTTF.R 

— 

NASTRAN 

1 

t 

1 

1 

T~ 

i 

!  ACP  A1 

OFFSETS  FROM 
GR1DP01NT 

FINAL  AREA 
(in. ^ ) 

DESIGNATION 

ELU 

TYPE 

1  AREA  (  i n . - ) 

Y 

A 

5850871 

T  " 

1  Doubler 

0.044 

0.044 

617179 

Frame 

0.232 

" 

0.282 

B 

5850872 

Doubler 

0.044 

' 

0.044 

616171 

|  Frame 

0.2S2 

0.282 

C 

616371 

Frame 

0.012 

- 

- 

0.012 

D 

617967 

Frame 

|  0.012 

- 

- 

0.012 

E 

5850873 

|  Doubler 

0.044 

- 

0.044 

616979 

Frame 

0.282 

- 

- 

0.282 

F 

5850792 

;  Doubler 

0.034 

- 

C.034 

614161 

Frame 

0.064 

* 

- 

0.064 

G 

614363 

Frame 

0.030 

- 

- 

i  H 

614767 

Frame 

0.030 

- 

0.030 

I 

5850798 

Doubler 

0.034 

- 

- 

■\0?' 

614969 

Frame 

0.064 

- 

- 

3  •  06'. 

J 

5850793 

Doubler 

0.034 

- 

- 

0.U34 

613141 

Frame 

0.064 

- 

- 

0.064 

K 

613343 

1 

Frame 

0.030 

- 

- 

0.030 

L 

613747 

F  rarae 

0.030 

- 

0.030 

M 

5850797 

Doubler 

0.034 

- 

0.034 

613949 

Frame 

0.064 

- 

0.064 

N 

613337 

1  Frame 

0.055 

- 

- 

0.055 

0 

5850794 

J  Doubler 

0.034 

- 

0.034 

613123 

F  rame 

0.030 

- 

- 

0.030 

P 

5850796 

Doubler 

i  0.034 

“ 

- 

0.034 

612739 

Frame 

0.030 

- 

- 

0.030 

Q 

5850795 

i 

Doubler 

0.034 

_ 

- 

0.034 

612327 

1 

Frame 

0. 108 

- 

_ 

0. 108 

3-50 


GRLD  POINT  DA'IA 


GRID 

POINT 


SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NaSTRAN  eld 

Type 

Tuickne 

(IN.) 

GG 

936173 

Bulkhead 

.049 

HH 

936377 

Bulkhead 

.024 

II 

936779 

Bulkhead 

.049 

JJ 

934361 

Bulkhead 

.040 

KK 

934367 

Bulkhead 

.024 

LL 

934769 

Bulkhead 

.040 

MM 

933143 

Bulkhead 

.085 

NN 

931331 

Bulkhead 

.024 

00 

931337 

Bulkhead 

.024 

PP 

931737 

Bulkhead 

.024 

QQ 

930317 

Bulkhead 

.025 

* 


ROD  KLF.MKM  DATA 


LETTER 

DESIGNATION 

" 

NASTRAN 

EID 

TYPE 

ACTL'AL 

AREA  (in.2) 

OFFSETS  FROM 
CRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

937173 

Frame 

.202 

- 

- 

.202 

B 

937377 

Frame 

.188 

- 

.188 

C 

937779 

Frame 

.202 

.202 

D 

936171 

Frame 

.092 

- 

.092 

E 

936373 

Frame 

.100 

• 

- 

.100 

F 

936777 

Frame 

.100 

" 

.100 

G 

936979 

Frame 

.092 

- 

- 

.092 

H 

936163 

Frame 

.194 

- 

- 

.194 

I 

936769 

Frame 

.194 

- 

_ 

.194 

J 

934161 

Frame 

.333 

.333 

K 

936143 

Frame 

.191 

- 

.191 

L 

934363 

Frame 

.242 

- 

- 

.242 

M 

934767 

Frame 

.374 

_ 

- 

.374 

N 

934969 

Frame 

.  138 

- 

- 

.188 

0 

934143 

Frame 

.242 

- 

.242 

P 

934347 

Frame 

.374 

- 

- 

.374 

Q 

934749 

Frame 

.  35  1 

- 

.357 

R 

933141 

Frame 

.333 

- 

- 

.333 

S 

933343 

Frame 

.333 

- 

.333 

T 

933747 

Frame 

.510 

- 

.510 

U 

933949 

Frame 

.314 

- 

.314 

V 

933133 

Frame 

.397 

_ 

.397 

U 

933337 

Frame 

.  167 

* 

- 

.167 

X 

933739 

Frame 

.261 

" 

- 

.261 

Y 

933113 

Frame 

.080 

- 

- 

.080 

Z 

931333 

Frame 

.209 

- 

- 

.209 

AA 

933717 

Frame 

.209 

- 

- 

.209 

BB 

931739 

Frame 

.080 

- 

- 

.080 

CC 

931317 

Frame 

.151 

- 

- 

.151 

DD 

930313 

Frame 

.051 

- 

- 

.051 

EE 

930717 

1 

Frame 

.051 

- 

.051 

FF 

930307  Frame 

.095 

i 

- 

.095 

3-54 


i  »j»,i^»ju  5  i>>f)i.ii|a  jii»<u-»i 


.1.2.0  Bulkhead  Sta.  138.7  Detail 


Note:  Upper  left  bulkhead 
canted  forward. 


DM3 


UNI 


View  looking  aft 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

EE 

1384163 

Bulkhead 

.032 

FF 

1384869 

Bulkhead 

.032 

GG 

1383347 

Bulkhead 

.040 

HH 

1383749 

Bulkhead 

.032 

II 

1382133 

Bulkhead 

.040 

JJ 

1382337 

Bulkhead 

.040 

KK 

1382739 

Bulkhead 

.040 

LL 

1380121 

Bulkhead 

.040 

MM 

1380123 

Bulkhead 

.040 

NN 

1380327 

Bulkhead 

.040 

00 

1380727 

Bulkhead 

.040 

PP 

1380927 

Bu lkhead 

.040 

3-57 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 


NASTRAN 

EID 

TYPE 

1386163 

Frame 

1386769 

Frame 

1384161 

Frame 

1384363 

Frame 

1384867 

Frame 

1384969 

Frame 

1384143 

Frame 

1384347 

Frame 

1383141 

Frame 

13833*3 

Frame 

1383747 

Frame 

1383748 

Frame 

1383949 

Frame 

1383133 

Frame 

1383337 

Frame 

1383739 

Frame 

1382131 

Frame 

1382333 

Frame 

1382737 

Frame 

1382939 

Frame 

1382123 

Frame 

1382327 

Frame 

1382729 

Frame 

1382101 

Frame 

1380323 

Frame 

1382707 

Frame 

1380929 

Frame 

1380103 

Frame  j 

1380307 

Frame 

1380709 

Frame 

ACTUAL 


OFFSETS  FROM 
GRIDPOINT 


Z 


FINAL  AREA 
(in.2) 


SHEAR  PAN EL /MEMBRANE  ELEMENT  DATA 


LETTER 

NASTRAN 

1 

1 

ACTUAL 

DESIGNATION 

E1D 

TYPE 

i  AREA  v  in  . 2  ) 

! 

OFFSETS  FROM 
CR1DPOINT 


FINAL  AREA' 
(in.2)  ! 


3-61 


3.1.2.12  Right  Side  Panels  Under  Canopy  (Sta.  93-138)  Detail 


mu 


View  looking  inboard 


CRID  HUM 

DA 

IA 

GRID 

POINT 

SPC 

MP< 

J 

.  .  ... 

OMIT 

D.O.F. 

RULE 

D  0.1  . 

_1.  .  - 

L  _ 

RILE 

_ 

D.O.F. 

9331 

456 

AAA 

| 

- 

123 

T 

DCC  , 

9361 

456 

AAA 

: 

- 

123 

DCC 

9  371 

456 

AAA 

123 

I  DCC 

11531 

3456 

AAAA 

- 

12 

DC 

11561 

456 

AAA 

- 

- 

123 

DCC 

11571 

2456 

AAAA 

- 

- 

13 

DC 

13831 

456 

AAA 

- 

123 

DC  C 

1  3861 

456 

AAA 

- 

123 

DCC 

13871 

2456 

AAAA 

- 

13 

DC 

3-63 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Let  tor 
Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

J 

1791614 

Skin 

.032 

K 

1791615 

Skin 

.032 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
( in .  2 ) 

Z 

Y 

A 

5003114 

Frame 

.201 

0.20 

.  . 

0.0 

.213 

1796122 

R/SP3 

.102 

- 

.102 

B 

5003115 

Frame 

.201 

0.0 

0.0 

.201 

1796132 

R/SP3 

.104 

- 

- 

.140 

C 

1796123 

R/SP2 

.270 

- 

- 

.270 

D 

1796124 

R/SP2 

.270 

- 

- 

.270 

1796133 

R/SP2 

.382 

- 

- 

.382 

E 

1796134 

K/SP2 

.382 

- 

- 

.382 

F 

2500911 

Cap 

,059 

-0.28 

0.0 

.053 

1796121 

R/SP3 

.102 

- 

- 

.102 

G 

2500912 

Cap 

.059 

-0.30 

0.0 

.050 

1796131 

R/SP3 

.140 

- 

- 

.140 

H 

2110105 

Cap 

.281 

0.67 

0.0 

.243 

I 

2110106 

Cap 

.281 

0.65 

0.0 

.248 

■■5*SKWf.  .  ■■ 


933!  11539  13139 

View  looking  inboard 


GRID  POINT  DATA 


SHEAR  PANEL/MEMBRA11E  ELEMENT  DATA 


Letter 

Thickness 

Designation 

NASTRAN  EID 

Type 

(IN.) 

J 

1791634 

Skin 

.032 

K 

1791635 

Skin 

.032 

ROD  ELEMENT  DATA 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

DESIGNATION 

EID 

TYPE 

AREA  (in. 2) 

Z 

Y 

(in. 2) 

A 

5003094 

Frame 

.208 

-0.06 

0.0 

.206 

1796322 

R/SP3 

.102 

- 

- 

.102 

B 

5003095 

Frame 

0.0 

0.0 

.208 

1796332 

R/SP3 

.130 

- 

- 

.130 

C 

1796323 

R/SP2 

.270 

- 

- 

.270 

D 

1796324 

R/SP2 

.270 

- 

- 

.270 

1796333 

R/SP2 

.  .'48 

- 

- 

.248 

E 

1796334 

R/SP2 

.248 

- 

- 

.248 

F 

2100551 

Cap 

.059 

-0.27 

0.0 

.054 

1796321 

R/SP3 

.102 

- 

- 

.102 

G 

2100552 

Cap 

.059 

-0.27 

0.0 

.054 

1796331 

R/SP3 

.130 

- 

- 

.130 

H 

2110535 

Cap 

.281 

0.67 

0.0 

.243 

I 

2110536 

Cap 

.281 

0.65 

0.0 

.247 

GRID  POINT  DATA 


1 

GRID 

POINT 

SPC 

OMIT 

RULE 

12231 

RULE 

1 

456 

AAA 

• 

123 

DCC 

456 

AAA 

- 

- 

123 

DCC 

13861 

456 

AAA 

- 

- 

123 

DCC 

13871 

2456 

AAAA 

m 

- 

13 

DC 

14>821 

456 

AAA 

- 

m 

123 

DCC 

14831 

456 

AAA 

- 

m 

123 

DCC 

14861 

456 

AAA 

- 

- 

123 

DCC 

14881 

456 

AAA 

- 

- 

123 

DCC 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

G 

1791616 

Skin 

.032 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

(in. 2) 

Z 

Y 

A 

5003116 

Frame 

.201 

-0.06 

0.0 

.200 

1796142 

R/SP3 

.195 

- 

- 

.195 

B 

1796143 

R/SP2 

.187 

- 

- 

.187 

C 

1796144 

R/SP2 

.187 

- 

- 

.187 

D 

2500913 

Cap 

.070 

-0.37 

0.0 

.067 

1796141 

R/SP3 

.195 

- 

- 

.195 

E 

2110107 

Cap 

.252 

0.47 

0.0 

.174 

F 

1610151 

Cap 

.130 

0.11 

0.0 

.128 

3-68 


I 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

1)  .0  .F . 

RULE 

D.O.I-  . 

.  . 

RULE 

D.O.F. 

RULE 

13829 

456 

AAA 

m 

123 

DCC 

13839 

456 

AAA 

- 

123 

DCC 

13869 

456 

AAA 

- 

- 

123 

DCC 

13879 

2456 

AAAA 

- 

13 

DC 

14829 

456 

AAA 

- 

- 

123 

DCC 

14839 

456 

AAA 

- 

- 

123 

DCC 

14869 

456 

AAA 

- 

- 

123 

DCC  i 

| 

14889 

456 

AAA 

- 

" 

L 

123 

DCC  1 

SHEAR  PANEL/MEMBkANE  ELEMENT  DATA 


Le  tter 
Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

G 

1791636 

Skin 

.032 

ROD  ELEMENT  DATA 


SIIKAR  PAN KL/MEMUKANE  ELEMENT  DATA 


J.r  Lti  r 
Designation 

NASTRAN  KID 

Type 

Thickness 

(IN.) 

H 

2190151 

Lower  Skin 

.020 

2190191 

Upper  Skin 

.025 

I 

2190152 

Lower  Skin 

.020 

2190192 

Upper  Skin 

.025 

ROD  ELEMENT  DATA 


LETTER 

NASTRAN 

ACTUAL 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

OFFSETS  FROF 
GRIDPOINT 


FINAL  AREA 
(in.2) 


SHEAR  FANEL/MEMBRANE  ELEMENT  DATA 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

. 

OFFSETS  FROM 
GRIDPOINT 

! 

FINAL  AREA,' 
(in. 2) 

Z 

Y 

A 

2110701 

R/SP2 

.109 

- 

- 

.109 

B 

2110702 

R/SP2 

.109 

- 

- 

.109 

C 

2110703 

R/SP2 

.109 

- 

- 

.109 

D 

2110707 

R/SP2 

.361 

- 

- 

.361 

E 

2110708 

R/SP2 

.361 

- 

.361 

2110709 

R/SP2 

.370 

- 

.370 

F 

2110710 

R/SP2 

.370 

- 

- 

.370 

2110711 

R/SP2 

.157 

- 

.157 

G 

2110712 

R/SP2 

.157 

- 

_ 

.157 

« 

2170171 

Doubler 

.030 

0.0 

-0.60 

.027 

2170101 

Doubler 

.054 

0.0 

-0.18 

.052 

2110704 

R/SP2 

.109 

- 

.109 

2171101 

R/SP2 

.053 

.053 

! 

2173301 

R/SP2 

.028 

■ 

- 

.028 

I 

2170172 

Doubler 

.030 

0.0 

-0.60 

.027 

2170102 

Doubler 

.054 

0.0 

-0.18 

.052 

2110705 

R/SP2 

.109 

.109 

2171102 

R/SP2 

.053 

- 

.053 

2173302 

R/SP2 

.028 

’ 

.028 

J 

2110706 

R/SP2 

.109 

_ 

- 

.109 

K 

2170191 

Doubler 

.030 

0.0 

-1.20 

.032 

2360031 

Doubler 

.108 

0.0 

-0.36 

.  108 

2171105 

R/SP2 

.109 

- 

.109 

2173305 

R/SP2 

.075 

- 

- 

.075 

L 

2171106 

R/SP2 

.109 

- 

.  109 

2171107 

R/SP2 

.183 

- 

.183 

2173306 

R/SP2 

.075 

- 

- 

.075 

2173307 

R/SP2 

.131 

- 

I 

.131 

M 

2170271 

Doubler 

.030 

0.0 

-1.20 

.032 

2171108 

R/SP2 

.183 

- 

- 

.  183 

_ 

2173308 

R/SP2 

.131 

- 

- 

.131 

3-75 


ROD  F.LEMKM  DATA  (CONT.) 


•.«*  Brr- •  • 


. ....  ***■’*>* 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

■ 

Y 

2010851 

Lower  Skin 

.032 

2010531 

Interior  Skin 

.016 

2010694 

Upper  Skin 

.020 

Z 

2010854 

Lower  Skin 

.032 

2010534 

Interior  Skin 

.016 

2010697 

Upper  Skin 

.020 

AA 

2010857 

Lower  Skin 

.032 

2010537 

Interior  Skin 

.016 

2010701 

Upper  Skin 

.020 

BB 

2010852 

Lower  Skin 

.032 

2010532 

Interior  Skin 

.016 

2010695 

Upper  Skin 

.020 

CC 

2010858 

Lower  Skin 

.032 

2010538 

Interior  Skin 

.016 

2010702 

Upper  Skin 

.020 

DD 

2010853 

Lower  Skin 

.032 

2010533 

Interior  Skin 

.016 

2010696 

Upper  Skin 

.020 

EE 

2010856 

Lower  Skin 

.032 

2010536 

interior  Skin 

.016 

2010699 

Upper  Skin 

.020 

FF 

2010859 

Lower  Skin 

.032 

2010539 

Interior  Skin 

.016 

2010703 

Upper  Skin 

.020 

3-79 


ROD  ELEMENT  DATA 


LETTER 

NASTRAN 

ACTUAL 

DESIGNATION 

EID 

TYPE 

AREA  ( in . 2  ) 

OFFSETS  FROM 
GRIDPOINT 


Z 


2018501 

2015301 

2016911 

2018521 

2015321 

2016931 

2018531 

2015331 

2017001 

2018507 

2015307 

2016917 

2018510 

2018525 

2015310 

2015325 

2016920 

2016935 

2018527 

2018537 

2015327 

2015337 

2016937 

2017007 

2018540 

2015343 

2017010 

2018502 

2018503 

2015302 

2015303 


FINAL  AREA 

(in.2) 


.032 
.320  , 
.029 
.160 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

H(cont.) 

2016912 

R/SP2 

.036 

- 

- 

.036 

2016913 

R/SP2 

.200 

- 

- 

.200 

I 

2018522 

R/SP2 

.062 

- 

- 

.062 

2015322 

R/SP2 

.044 

- 

- 

.044 

2016932 

R/SP2 

.055 

- 

- 

.055 

J 

2018532 

R/SP2 

.082 

- 

- 

.082 

2018533 

R/SP2 

.320 

- 

- 

.320 

2015332 

R/SP2 

.054 

- 

- 

.054 

2015333 

R/SP2 

.160 

- 

- 

.160 

2017002 

R/SP2 

.067 

- 

- 

.067 

2017003 

R/SP2 

.200 

- 

- 

.200 

K 

2018508 

R/SP2 

.127 

- 

- 

.127 

2015308 

R/SP2 

.076 

- 

- 

.076 

1 

2016918 

R/SP2 

.095 

- 

.095 

i  L 

2018511 

R/SP2 

.127 

- 

.127 

1 

2015311 

R/SP2 

.076 

- 

- 

.076 

1 

2016921 

R/SP2 

.0^5 

- 

- 

.095 

M 

2018538 

R/SP2 

.098 

- 

.098 

2015338 

R/SP2 

.062 

- 

- 

.062 

2017008 

R/SP2 

.077 

- 

- 

.077 

N 

2018541 

R/SP2 

.098 

- 

- 

.098 

2015341 

R/SP2 

.062 

- 

- 

.062 

2017011 

R/SP2 

.077 

- 

- 

.077 

0 

2018504 

R/SP2 

.320 

- 

- 

.320 

2018505 

R/SP2 

.032 

- 

- 

.032 

2015304 

R/SP2 

.160 

- 

- 

.160 

2015305 

R/SP2 

.029 

- 

- 

.029 

2016914 

R/SP2 

.200 

- 

- 

.200 

2016915 

R/SP2 

.036 

- 

- 

.036 

P 

2018523 

R/SP2 

.062 

- 

- 

.062 

2015323 

R/SP2 

.044 

- 

- 

.044 

2016933 

R/SP2 

.055 

- 

- 

.055 

3-81 


ROD  ELEMENT  DATA  (CONT. ) 


CHID 

POINT 


D.O.F 


SPC 


HULK 


D.O  .F. 


456 

AAA 

123 

AAA 

• 

• 

456 

AAA 

123 

AAA 

- 

- 

2456 

AAAA 

- 

- 

1 

D 

2456 

AAAA 

- 

m 

1 

D 

- 

m 

- 

- 

456 

AAA 

456 

AAA 

123 

AAA 

m 

- 

456 

AAA 

123 

AAA 

m 

- 

2456 

AAAA 

- 

- 

1 

D 

2456 

AAAA 

- 

- 

1 

D 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EIO 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2510021 

Fitting 

.527 

0.830 

0.0 

.585 

B 

2510022 

Fitting 

.495 

.549 

C 

1870031 

Fitting 

.503 

1.170 

0.0 

.581 

D 

1870032 

Fitting 

.497 

1.170 

0.0 

.574 

i 


3.1.2.20  Extension  of  Ammo  Cover_  (Sta  .  1 38-148,  W.  L.  35 . 97)  Detail 


GRID  POINT  DATA 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


3-85 


Flcor  (Sta.  93-148 


SPC 


HPC 


OMIT 


GRID 

POINT 


D.O.F, 


RULE 


D.O.F. 

RULE 

D.O.F. 

RULE 

123 

DCC 

- 

m 

123 

DCC 

- 

- 

12 

DC 

- 

- 

12 

DC 

- 

- 

123 

DCC 

- 

- 

13 

DC 

- 

- 

123 

DCC 

- 

- 

123 

DCC 

9343 

456 

AAA 

9347 

456 

AAA 

11543 

456 

AAA 

11547 

456 

AAA 

13843 

456 

AAA 

13847 

456 

AAA 

14843 

456 

AAA 

14847 

456 

AAA 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

K 

L 

M 


NASTRAN  EID 
2070771 
2020731 
2070772 
2020732 
2070773 
2020733 


Type 

Thickness 

(IN.) 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

3-87 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GRIDPOTNT 

FINAL  AREA 
(in. 2) 

Z 

Y 

A 

2020291 

Doubler 

.032 

0.0 

-0.77 

.027 

1560041 

Doubler 

.138 

0.0 

-0.22 

.132 

2077701 

R/SP3 

.034 

- 

- 

.034 

1 

2027301 

R/SP3 

.065 

mm 

- 

.065 

B 

2020292 

Doubler 

.032 

0.0 

-0.88 

.026 

1560042 

Doubler 

.138 

0.0 

-0.31 

.130 

2077702 

R/SP3 

.031 

- 

- 

.031 

2027302 

R/SP3 

.065 

- 

- 

.065 

C 

2020293 

Doubler 

.036 

0.0 

-0.93 

.030 

1560043 

Doubler 

.205 

0.0 

-0.27 

.194 

2077703 

R/SP3 

.029 

- 

.029 

2027303 

R/SP3 

.065 

- 

- 

.065 

D 

2020171 

Doubler 

.170 

0.0 

1.44 

.183 

2077707 

R/SP2 

.050 

- 

- 

.150 

i 

2027307 

R/SP2 

.200 

- 

• 

.200 

i  E 

2077708 

R/SP2 

.150 

_ 

- 

.150 

2077709 

R/SP2 

.175 

- 

- 

.175 

1 

202730S 

R/SP2 

.200 

- 

- 

.200 

2027309 

R/SP2 

.231 

- 

- 

.231 

F 

2020172 

Doubler 

.037 

0.0 

1.86 

.041 

2077710 

R/SP2 

.175 

- 

- 

.175 

2077711 

R/SP2 

.063 

- 

- 

.063 

2027310 

R/SP2 

.231 

- 

.231 

2027311 

R/SP2 

.097 

- 

- 

.097 

G 

2020173 

Doubler 

,02<* 

0.0 

1.86 

.027 

2077712 

R/SP2 

.063 

- 

- 

.063 

2027312 

R/SP2 

.097 

- 

.097 

H 

2020271 

Doubler 

.032 

0.0 

0.77 

.027 

1560031 

Dorbler 

.130 

0.0 

0.22 

.124 

2077704 

R/SP3 

.034 

- 

1 

- 

.034 

2027304 

R/SP3 

.065 

-  1 

.065 

3-88 


GRID  POINT  DATA 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  t  te  r 
sigration 

NASTRAN  EID 

Type 

Thickne 

(IN.) 

U 

2501771 

Skin 

.032 

V 

2501772 

Skin 

.032 

u 

2501773 

Skin 

.032 

X 

2100891 

Skin 

.032 

Y 

2100892 

Skin 

.032 

2  1 

2100893 

Skin 

.032 

ROD  EI.EMEM  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2507701 

R/SP3 

.084 

- 

- 

.084 

B 

2507702 

R/SP3 

.098 

- 

- 

.098 

1 

c 

1 

2507703 

R/SP3 

.113 

- 

- 

.113 

1 

u 

2507713 

R/SP2 

.153 

- 

- 

.153 

E 

2507714 

R/SP2 

.153 

- 

" 

.153 

2507715 

R/SP2 

.232 

- 

- 

.232 

F 

2507716 

R/SP2 

.232 

- 

.232 

2507717 

'/SP2 

.190 

.190 

G 

2507718 

R/SP2 

.190 

.190 

| 

H 

2507707 

R/SP3 

.084 

.084 

I 

2507708 

R/SP3 

.098 

.098 

: 

J 

2507709 

R/SP3 

.113 

- 

.113 

|  K 

2108901 

R/SP3 

CO 

o 

- 

- 

.084 

1  L 

2108902 

R/SP3 

.098 

- 

- 

.098 

M 

2108903 

R/SP3 

.113 

_ 

- 

.113 

N 

2108913 

R/SP2 

.153 

- 

- 

.153 

0 

2108914 

R/SP2 

.153 

- 

.153 

2108915 

R/SP2 

.232 

_ 

.232 

1 

P 

2108916 

R/SP2 

.232 

- 

.232 

1 

2108917 

R/SP2 

.190 

- 

.190 

I  Q 

2108918 

R/SP2 

.190 

- 

.190 

R 

2108907 

R/SP3 

.084 

- 

.084 

s 

2108908 

R/SP3 

.098 

- 

.098 

[__  T  j 

2108909 

R/SP3 

.113 

J 

_  J 

.113 

3-92 


Shelves  (Sta.  93-148)  Detail 


CHIU  POINT  DATA 


OMIT 


OR1I) 

POINT 

SPC 

D.O.F, 

D.O.F. 

RULE 

9361 

456 

. 

AAA 

— 

9363 

456 

AAA 

- 

9367 

456 

AAA 

- 

9369 

456 

AAA 

- 

11561 

456 

AAA 

- 

11563 

456 

AAA 

- 

11567 

456 

AAA 

- 

11569 

456 

AAA 

- 

13861 

456 

AAA 

- 

13863 

456 

AAA 

- 

13867 

456 

AAA 

- 

13869 

456 

AAA 

14861 

456 

AAA 

14863 

456 

AAA 

- 

14867 

456 

AAA 

- 

1486° 

j  456 

_AAA_  _ 

«• 

MPC 

RULE  D.O.F. 


123 

2 

1 

123 

123 

13 

3 

123 

123 

123 

123 

123 

123 

12 

123 


RULE 


DCC 

C 

D 

DCC 

DCC 

DC 

C 

DCC 

DCC 

DCC 

DCC 

DCC 

DCC 

DC 

DCC 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Deslgna  Lion 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

U 

2501774 

Skin 

.032 

V 

2501775 

Skin 

.032 

w 

2501776 

Skin 

.032 

X 

2100894 

Skin 

.032 

Y 

2100895 

Skin 

.032 

Z 

2100896 

Skin 

.032 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

— 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in. 2) 

' 7 

Y 

A 

2507704 

R/SP3 

.120 

m 

- 

.120 

B 

2507705 

R/SP3 

.121 

- 

- 

.121 

C 

2507706 

R/SP3 

.121 

- 

- 

.121 

D 

2507719 

R/SP2 

.295 

- 

- 

.295 

E 

2507720 

R/SP2 

.295 

- 

- 

.295 

2507721 

R/SP2 

.370 

- 

- 

.370 

F 

2507722 

R/SP2 

.370 

- 

- 

.370 

2507723 

R/SP2 

.157 

- 

- 

.157 

G 

2507724 

R/SP2 

.157 

- 

- 

.157 

H 

2507710 

R/SP3 

.120 

- 

.120 

I 

2507711 

R/SP3 

.121 

- 

- 

.121 

J 

2507712 

R/SP3 

.121 

- 

- 

.121 

K 

2108904 

R/SP3 

.120 

- 

- 

.120 

L 

2108905 

R/SP3 

.121 

- 

- 

.121 

M 

2108906 

R/SP3 

.121 

" 

- 

.121 

N 

2108919 

R/SP2 

.295 

- 

.295 

0 

2108920 

R/SP2 

.295 

- 

- 

.295 

2108921 

R/SP2 

.267 

- 

.267 

P 

2108922 

R/SP2 

.267 

- 

- 

.267 

2108923 

R/SP2 

.260 

- 

- 

.260 

Q 

2108924 

R/SP2 

.260 

- 

- 

.260  | 

R 

2108910 

R/SP3 

.120 

- 

• 

.120  ! 

S 

2108911 

R/SP3 

.121 

- 

- 

.121 

T 

2108912 

R/SP3 

.121 

- 

-  ' _ 

.121 

ORID 

SPC 

POINT 

D.O.F. 

RULE 

9303 

456 

AAA 

9313 

456 

AAA 

11503 

3456 

AAAA 

13801 

456 

AAA 

13803 

456 

AAA 

13821 

456 

AAA 

14801 

456 

AAA 

14803 

456 

AAA 

14821 

456 

AAA 

CRID  POINT  DATA 


.O.K.  ‘ 


OMIT 


D.O.F. 

RULE 

123 

DCC 

123 

DCC 

12 

DC 

123 

DCC 

123 

DCC 

123 

DCC 

123 

DCC 

123 

DCC 

SHEAR  PANEL /MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

N 

0 

P 

0 


NASTRAN  EID 
2030291 
2200621 
2201011 
2201012 


Thickness 

(IN.) 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 


NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

2030521 

Doubler 

.302 

2030522 

Doubler 

.302 

2030523 

Doubler 

.065 

2032901 

R/SP3 

.250 

2032903 

R/SP2 

.575 

2206201 

R/SP2 

.131 

2200441 

Doubler 

.046 

2206202 

R/SW 

.131 

2200101 

R/SP2 

.074 

1160311 

Doubler 

.521 

2200102 

R/SP2 

.074 

2200111 

R/SP2 

.250 

2206203 

R/SP2 

.157 

2206204 

R/SP2 

.157 

2200103 

R/SP2 

.123 

2200104 

R/SP2 

.123 

2032904 

R/SP2 

.575 

2200113 

R/SP2 

.123 

2200114 

R/SP2 

.123 

OFFSETS  FROM 
GRIDPOINT 


Z 


FINAL  AREA 
(in. 2) 


.302 

.302 

.065 

.250 

.575 

.131 

.046 

.131 

.074 

.521 

.074 

.250 

.157 

.157 

.123 

.123 

.575 

.123 

.123 


GKI1)  POINT  DATA 


POINT 

D.O.F. 

RULE 

9307 

456 

AAA 

9317 

456 

AAA 

11507 

3456 

AAAA 

13807 

456 

AAA 

13809 

456 

AAA 

13829 

456 

AAA 

14807 

456 

AAA 

14809 

456 

AAA 

14829 

456 

AAA 

.O.F. 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Designation 


NASTRAN  EID 

Type 

Thickness 

(IN.) 

2030291 

Skin 

.025 

2200611 

Skin 

.032 

2201013 

Skin 

.025 

2201012 

Skin 

.025 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GR1DP01NT 

FINAL  AREA 
(in.  2) 

z 

Y 

A 

2030511 

Doubler 

.302 

w 

m 

.302 

8 

2030512 

Doubler 

.302 

- 

- 

.302 

C 

2030513 

Doubler 

.065 

- 

- 

.065 

2032902 

R/SP3 

.250 

- 

- 

.250 

D 

2032903 

R/SP2 

.575 

- 

- 

.575 

E 

2206102 

R/SP2 

.131 

.131 

F 

2200431 

Doubler 

.046 

- 

.046 

2200122 

R/SP2 

.074 

- 

- 

.074 

2206101 

R/SP2 

.131 

- 

- 

.131 

G 

1150231 

Doubler 

.455 

- 

- 

.455 

2200112 

R/SP2 

.250 

- 

- 

.250 

2200121 

R/SP2 

.074 

- 

.074 

H 

2206103 

R/SP2 

.157 

- 

- 

.157 

I 

2206104 

R/SP2 

.157 

- 

- 

.157 

J 

2200123 

R/SP2 

.123 

- 

- 

.123 

K 

2200124 

R/SP2 

.123 

- 

- 

.123  1 

L 

2032904 

R/SP2 

.575 

- 

- 

.575 

2200113 

R/SP2 

.123 

- 

- 

.123 

_ " 

2200114 

R/SP2 

.123 

- 

- 1 

.123 

Gl< ID  POINT  DATA 


CKII) 

SPC. 

Ml** : 

OMIT 

POINT 

D.O.F. 

Rtll.K 

O.o.l  . 

RULE 

D  .0  .F . 

RULE 

14823 

456 

AAA 

123 

AAA 

m 

• 

14833 

456 

AAA 

- 

123 

DCC 

14843 

456 

AAA 

- 

- 

123 

DCC 

14863 

456 

AAA 

- 

- 

- 

- 

15623 

456 

AAA 

123 

AAA 

- 

- 

15633 

2456 

AAAA 

- 

- 

13 

DC 

18621 

456 

AAA 

- 

" 

123 

DCC 

18631 

456 

AAA 

- 

123 

DCC 

18641 

- 

- 

- 

- 

12456 

DCAAA 

18651 

- 

- 

- 

- 

123456 

DCC AAA 

18656 

- 

- 

- 

- 

123456 

DCCAAA 

18661 

_  .  J 

- 

«■ 

- 

123456 

DCCAAA 

SHEAR  PANEL/MEMBKANE  ELEMENT  DATA 


Le  tter 
Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

S 

1300395 

Inner  Skin 

.020 

1 

130C335 

Outer  Skin 

.012 

T 

1300393 

Inner  Skin 

.020 

1300333 

Outer  Skin 

.012 

u 

1300394 

Inner  Skin 

.020 

1300334 

Outer  Skin 

.012 

V 

1300391 

Inner  Skin 

.020 

1300291 

Interior  Skin 

.025 

1300351 

Interior  Skin 

.032 

1300331 

Outer  Skin 

.012 

w 

1300392 

Inner  Skin 

.020 

1 100  1  32 

Outer  Skin 

.012 

3-104 


0 

l 

LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in. 2) 

Z 

Y 

A 

1570037 

Cap 

.337 

-0.70 

o.o 

.285 

l 

1300231 

Doubler 

.098 

-1.74 

0.0 

.062 

»• 

B 

1300215 

Doubler 

.098 

0.23 

0.0 

.108 

r 

J 

C 

1303916 

R/SP2 

.083 

- 

.083 

\ 

s  — 

1303316 

R/SP2 

.050 

- 

- 

.050 

t 

l 

i 

D 

1300412 

Doubler 

.098 

0.86 

0.0 

.109 

t 

r  — 

r 

1303923 

R/SP2 

.357 

- 

- 

.357 

1303323 

R/SP2 

.214 

- 

- 

.214 

E 

1300214 

Doubler 

.098 

0.44 

0.0 

.108 

, 

1303926 

R/SP2 

.357 

- 

.357 

. 

1303326 

R/SP2 

.214 

- 

.214 

- 

F 

1303915 

R/SP2 

.083 

.083 

1303315 

R/SP2 

.050 

.050 

G 

1300213 

Double* 

.098 

0.20 

0.0 

.108 

H 

1303914 

R/SP2 

.096 

- 

.096 

1303314 

R/SP2 

.058 

- 

.058 

- 

I 

1300411 

Doubler 

.098 

0.91 

0.0 

.109 

J 

1303922 

R/SP2 

.320 

- 

.320 

1303322 

R/SP2 

.192 

- 

.192 

K 

1300212 

Doubler 

.098 

0.94 

0.0 

.108 

1303925 

R/SP2 

.320 

- 

- 

.320 

— 

1303325 

R/SP2 

.192 

• 

.192 

3-105 


KOD  ELEMENT  DATA  (CONT. ) 


LETTER 

DESIGNATION 

NASTKAN 

EID 

TYPE 

ACIIiAI. 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

Z 

Y 

(in.2) 

L 

1303902 

R/SP2 

.096 

- 

- 

.096 

1302902 

R/SP2 

.050 

- 

- 

.050 

1303502 

R/SP2 

.089 

- 

- 

.089 

1303302 

R/SP2 

.057 

- 

- 

.057 

M 

1303912 

R/SP2 

.096 

- 

- 

.096 

1303913 

R/SP2 

.096 

- 

- 

.096 

1303312 

R/SP2 

.057 

- 

- 

.057 

1303313 

R/SP2 

.058 

- 

- 

.058 

N 

1300353 

Doubler 

.098 

1.01 

0.0 

.109 

1303903 

R/SP2 

.074 

- 

- 

.074 

1302903 

R/SP2 

.044 

- 

- 

.044 

1303503 

P/SP2 

.09C 

- 

- 

.090 

13033C3 

R/SP2 

.045 

- 

- 

.045 

0 

1303904 

r:p2 

.074 

- 

.074 

1 

| 

1303921 

R/SP2 

.282 

- 

- 

.282 

1302904 

R/SP2 

.044 

- 

.044 

1303504 

R/SP2 

.090 

- 

- 

.090 

1303304 

R/SP2 

.045 

- 

- 

.045 

l 

1 

1303321 

R/SP2 

.169 

- 

.169 

1  P 

1300211 

Doubler 

.098 

0.93 

0.0 

.108 

I 

j 

1303924 

R/SP2 

.282 

- 

- 

.282 

1303324 

R/SP2 

.  169 

- 

- 

.169 

Q 

1590072 

Cap 

.297 

0.35 

0.0 

.285 

1300352 

Doubler 

.112 

1 .38 

0.0 

.095 

1303901 

R/SP2  | 

.096 

1 

- 

.096 

1302901 

R/SP2  | 

.050 

-  1 

1 

.050 

1303501 

R/SP2  | 

.089  ! 

i 

- 

.089 

_ 

1303301 

R/SP2 

.057 

I 

i 

- 

.057 

3-106 


CHID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

WIT 

D.O.F. 

.  RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

14827 

456 

AAA 

123 

AAA 

- 

14837 

456 

AAA 

- 

m 

123 

DCC 

14847 

456 

AAA 

- 

- 

123 

DCC 

14867 

456 

AAA 

- 

- 

12 

DC 

15627 

456 

AAA 

123 

AAA 

- 

- 

15637 

2456 

AAAA 

- 

m 

13 

DC 

18629 

456 

AAA 

- 

- 

123 

DCC 

18639 

456 

AAA 

- 

- 

123 

DCC 

18649 

- 

- 

- 

- 

12456 

DCAAA 

! 

18654 

- 

- 

123456 

DCCAAA 

18659 

- 

- 

- 

123456 

DCCAAA 

18669 

- 

- 

- 

123456 

DCCAAA 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

S 

1380415 

Inner  Skin 

.020 

1380455 

Outer  Skin 

.012 

T 

1380413 

Inner  Skin 

.020 

1380453 

Outer  Skin 

.012 

U 

1380414 

Inner  Skin 

.020 

1380454 

Outer  Skin 

.012 

V 

1380411 

Inner  Skin 

.020 

1380351 

Interior  Skin 

.016 

1380431 

Interior  Skin 

.040 

1380451 

Outer  Skin 

.012 

w 

1380412 

Inner  Skin 

.020 

1380452 

Outer  Skin 

.012 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 

GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

1570017 

Cap 

.385 

-0.57 

0.0 

.346 

1380291 

Doubler 

.212 

-2.01 

0.0 

.139 

B 

1380195 

Doubler 

.055 

0.53 

0.0 

.070 

C 

1384116 

R/SP2 

.075 

- 

- 

.075 

1384516 

R/SP2 

.045 

‘ 

- 

.045 

D 

1380492 

Doubler 

.061 

1.58 

0.0 

.075 

1384123 

R/SP2 

.369 

_ 

.369 

1384523 

R/SP2 

.221 

- 

.221 

E 

1380194 

Doubler 

.055 

1.01 

0.0 

.070 

1384126 

R/SP2 

.369 

- 

- 

.369 

1384526 

R/SP2 

.221 

- 

- 

.221 

F 

1384115 

R/SP2 

.075 

- 

- 

.075 

1384515 

R/SP2 

.045 

- 

.045 

G 

1380193 

Doubler 

.055 

0.47 

0.0 

.070 

H 

1384114 

R/SP2 

.096 

* 

- 

.096 

1384514 

R/SP2 

.058 

- 

- 

.058 

I 

1380491 

Doubler 

.061 

1 .68 

i 

0.0 

.075 

J 

1384122 

R/SP2 

.334 

1 

_ 

- 

.334 

1384522 

R/SP2 

.200 

1 

- 

.200 

K 

1380192 

Doubler 

.055 

2.19  J 

0.0 

.070 

1384125 

R/SP2 

.334 

1 

.334 

1384525  | 

R/SP2 

.200 

-  | 

1 

.200 

L 

138410? 

R/SP2 

.088 

- 

1 

.088 

1383502 

R/SP2 

.031 

i 

_  i 

1 

.031 

1384302 

R/SP2 

.096 

- 

1 

.096 

1384502 

R/SP2  ; 

.  -  -l 

.053 

- 

1 

.053 

3-110 


*  I  .**■*»'.  V*  M 


ROD  ELEMENT  DATA  (CONT. ) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

" 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

M 

1384112 

R/SP2 

.088 

- 

- 

.088 

1384113 

R/SP2 

.096 

- 

- 

.096 

1384512 

R/SP2 

.053 

- 

- 

.053 

1384513 

R/SP2 

.058 

- 

- 

.058 

N 

1380432 

Doubler 

.061 

1.87 

0.0 

.075 

1384103 

R/SP2 

.071 

- 

- 

.071 

1383503 

R/SP2 

.066 

- 

.066 

1384303 

R/SP2 

.183 

- 

- 

.183 

1384503 

R/SP2 

.042 

- 

- 

.042 

1 

0 

1384104 

R/SP2 

.071 

” 

- 

.071 

1384121 

R/SP2 

.298 

- 

- 

.298 

1383504 

R/SP2 

.066 

- 

- 

.066 

1384304 

R/SP2 

.183 

- 

.183 

1384504 

R/SP2 

.042 

- 

- 

.042 

1384521 

R/SP2 

.179 

- 

- 

.179 

P 

1380191 

Doubler 

.055 

2.15 

0.0 

.070 

1384124 

R/SP2 

.298 

- 

- 

.298 

1384524 

R/SP2 

.179 

- 

- 

.  179 

Q 

1590052 

Cap 

.316 

0.36 

0.0 

.303 

1380433 

Doubler 

.226 

1.69 

0.0 

.  182 

1384101 

R/SP2 

.088 

- 

_ 

.088 

1383501 

R/SP2 

.031 

- 

- 

.031 

1384301 

R/SP2 

.096 

- 

- 

.096 

1384501 

R/SP2 

.053 

- 

.053 

R 

1590053 

Cap 

.326 

0.33 

0.0 

.315 

1380311 

Doubler 

.226 

1.75 

0.0 

.  186 

1384111 

R/SP2 

.088 

- 

.088 

1 

1384511 

R/SP2 

.053 

- 

- 

.053 

View  looking  inboard 


— — i— n>-  ■ 

*—  *  - 

GRID  POINT 

DATA 

$ 

CHID 

SPf. 

MPC 

OMIT 

POINT 

U.O.F. 

RULE 

D.O.K. 

RULE 

D.O.F. 

RULE 

18621 

456 

AAA 

123 

DCC 

18641 

- 

- 

- 

m 

12456 

DCAAA 

18651 

- 

- 

- 

- 

123456 

DCCAAA 

18656 

- 

- 

- 

m 

123456 

DCCAAA 

18661 

- 

- 

- 

m 

123456 

DCCAAA 

19741 

- 

- 

- 

- 

123456 

DCCAAA 

19751 

- 

- 

- 

m 

12456 

DCAAA 

19761 

- 

- 

- 

- 

123456 

DCCAAA 

*- 

21321 

456 

AAA 

- 

23 

CC 

21341 

- 

- 

“ 

- 

12456 

DCAAA 

- 

21361 

456 

AAA 

m 

123 

DCC 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

0 

1370363 

Inner  Skin 

.040 

1370063 

Outer  Skin 

.040 

P 

1370242 

Inner  Skin 

.012 

1370065 

Outer  Skin 

.040 

Q 

1370362 

Inner  Skin 

.040 

1370062 

Outer  Skin 

.040 

R 

1370361 

Inner  Skin 

.040 

1370061 

Outer  Skin 

.040 

S 

1370241 

Inner  Skin 

.012 

1370064 

Outer  Skin 

.040 

3-113 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDP01NT 

FINAL  , 

Z 

Y 

(in. 

A 

1600091 

Cap 

.463 

-0.53 

0.0 

.411 

1360711 

Cap 

.294 

1.08 

0.0 

.378 

1210321 

Cap 

.241 

0.0 

0.0 

.241 

1373604 

R/SP1 

.001 

- 

- 

.001 

1370604 

R/SPl 

.109 

- 

- 

.109 

B 

1600092 

Cap 

.463 

-0.19 

0.0 

.444 

1360712 

Cap 

.294 

1.38 

0.0 

.399 

1210322 

Cap 

.241 

0.0 

0.0 

.241 

1370365 

Doubler 

.085 

-0.94 

0.0 

.067 

C 

1373612 

R/SP2 

.213 

- 

- 

.213 

1370612 

R/SP2 

.213 

- 

- 

.213 

D 

1370367 

Doubler 

.178 

-0.35 

0.0 

.156 

1373614 

R/SP2 

.213 

- 

.213 

1370614 

R/SP2 

.213 

- 

- 

.213 

E 

1373602 

R/SPl 

.117 

- 

- 

.117 

1373603 

R/SPl 

.117 

- 

- 

.117 

1370602 

R/SPl 

.095 

- 

- 

.095 

1370603 

R/SPl 

.095 

- 

- 

.095 

F 

1372402 

R/SP3 

.020 

- 

- 

.020 

1370622 

R/SP3 

.148 

- 

- 

.148 

G 

1373611 

R/SP2 

.213 

- 

- 

.213 

1370611 

R/SP2 

.213 

- 

.213 

H 

1370366 

Doubler 

.178 

-0.95 

0.0 

.156 

1372403 

R/SP2 

.076 

- 

- 

.076 

1373613 

R/SP2 

.213 

- 

- 

.213 

1370613 

R/SP2  | 

.213 

- 

- 

.213 

1370623 

R/SP2 

.341 

- 

- 

.341 

I 

1370368 

Doubler 

.082 

0.78 

0.0 

.089 

1372404 

R/SP2 

.076  1 

- 

- 

.076 

1370624 

R/SP2 

.341 

- 

- 

.341 

J 

1373601 

R/SPl 

.139 

-  i 

- 

.139 

1370601 

R/SPl 

.143 

- 

.143 

3-114 


ROD  ELEMENT  DATA  (CONT.) 


4 

LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2 ) 

Z 

Y 

K 

1820051 

Cap 

.288 

0.0 

0.0 

.288 

a 

L 

1820052 

Cap 

.288 

0.0 

0.0 

.288 

1370364 

Doubler 

.089 

0.0 

0.0 

.089 

1372401 

R/SP3 

.020 

- 

- 

.020 

1370621 

R/SP3 

.148 

- 

- 

.148 

M 

1800191 

Brace 

.491 

- 

- 

.491 

~ 

N 

1610291 

Cap 

.521 

0.41 

0.0 

.513 

GRID  POINT  DATA 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NA5TRAN  EID 

0 

1370353 

1370053 

P 

1370232 

1 

1370055 

Q 

1370352 

1370052 

R 

1370351 

1370051 

s 

1370231 

1370054 

Type 

Thickness 

(IN.) 

Inner  Skin 

.040 

Outer  Skin 

.040 

Inner  Skin 

.012 

Outer  Skin 

.040 

Inner  Skin 

.040 

Outer  Skin 

.040 

Inner  Skin 

.040 

Outer  Skin 

.040 

Inner  Skin 

.012 

Outer  Skin 

.040 

ROD  F.LEMr.M  DATA 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

DESIGNATION 

EID 

TYPE 

AREA  (in. 2) 

Z 

Y 

(in. 2) 

A 

1600051 

Cap 

.463 

-0.53 

0.0 

.407 

1360691 

Cap 

.294 

1.07 

0.0 

.386 

1210311 

Cap 

.241 

0.0 

0.0 

.241 

1373504 

R/SP1 

.001 

- 

.001 

1370504 

R/SPl 

.109 

- 

.109 

B 

1600052 

Cap 

.46  3 

-0.19 

0.0 

.441 

1360692 

Cap 

.294 

1.38 

0.0 

.411 

1210312 

Cap 

.241 

0.0 

0.0 

.241 

1370355 

Doubler 

.085 

-1.01 

0.0 

.064 

C 

1373512 

R/SP2 

.213 

* 

.213 

1370512 

R/SP2 

.213 

.213 

D 

1370357 

Doubler 

.178 

-0.35 

0.0 

.156 

1373514 

R/SP2 

.213 

- 

- 

.213 

1370514 

R/SP2 

.213 

- 

.213 

E 

1373502 

R/SPl 

.117 

- 

.117 

1373503 

R/SPl 

.117 

.117 

1370502 

R/SPl 

.095 

- 

- 

.095 

1370503 

R/SPl 

.005  1 

- 

.095 

F 

1372302 

R/SP3 

.016 

- 

- 

.016 

1370522 

R/SP3  ! 

.  143 

- 

.143 

C 

1373511 

R/SP2 

.213 

.213 

1370511 

R/SP2 

.213 

- 

.213 

H 

1370356 

Doubler 

.178 

-0.95 

0.0 

.156 

1372303 

R/SP2 

.0^6  i 

» 

- 

1 

.076 

1373513 

R/SP2 

.213 

- 

‘  ! 

.213 

1 

1370513 

R/SP2 

i 

.213 

- 

-  ! 

.213 

1370523 

R/SP2 

.341 

- 

i 

"  i 

.341 

I 

1370358 

Doubler 

.082 

0.78 

o.o  ! 

1 

.089 

1372304 

R/SP2  | 

.076 

- 

i 

I 

.076 

1370524 

R/SP2 

.341 

- 

.341 

1 

J 

1373501 

R/SPl 

.139 

- 

- 

.  139 

1 

1370501 

R/SPl 

.143 

- 

1 

.  143 

K 

1820011  1 

Cap 

.288 

0.0 

0.0 

.288 

3-118 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GR1DP0INT 

FINAL  AREA 
(in.2) 

Z 

Y 

L 

1820012 

Cap 

.288 

0.0 

0.0 

.288 

1370354 

Doubler 

.089 

-0.64 

0.0 

.158 

1372301 

R/SP3 

.016 

- 

- 

.016 

1370521 

R/SP3 

.143 

- 

- 

.143 

M 

1800171 

Brace 

.491 

- 

- 

.491 

N 

1610191 

Cap 

.427 

0.38 

0.0 

.412 

21 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

II 

1486183 

Bulkhead 

.022 

JJ 

1486387 

Bulkhead 

.022 

KK 

1486789 

Bulkhead 

.022 

LL 

1484163 

Bulkhead 

.032 

MM 

1484367 

Bulkhead 

.016 

NN 

1484769 

Bulkhead 

.032 

00 

1483143 

Bulkhead 

.032 

PP 

1483347 

Bulkhead 

.016 

QQ 

1483749 

Bulkhead 

.032 

RR 

1482133 

Bulkhead 

.032 

SS 

1482337 

Bu Ikhead 

.016 

TT 

1482739 

Bu Ikhead 

.032 

UU 

1480121 

Bulkhead 

.072 

VV 

1480123 

Bu Ikhead 

.072 

WW 

1480327 

Bulkhead 

.072 

XX 

1480727 

Bulkhead 

.072 

YY 

1480927 

Bulkhead 

.072 

3-122 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

L 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in. 2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  , 
(in. 

Z 

Y 

A 

1488183 

' 

Frame 

.155 

- 

- 

.155 

B 

1488387 

Frame 

.155 

- 

.155 

C 

1488789 

Frame 

.155 

- 

.155 

D 

1486181 

Frame 

.121 

- 

- 

.121 

E 

1486989 

Frame 

.121 

- 

- 

.121 

F 

1486163 

Frame 

.277 

- 

- 

.277 

G 

1486367 

Frame 

.249 

- 

- 

.249 

H 

1486769 

Frame 

.277 

- 

.277 

I 

1484161 

Frame 

.130 

- 

.130 

J 

1484363 

Frame 

.334 

- 

- 

.334 

K 

1484767 

Frame 

.342 

- 

- 

.342 

L 

1484969 

Frame 

.130 

1 

- 

- 

.130 

M 

1484347 

Frame 

.152 

- 

- 

.152 

N 

1483141 

Frame 

.130 

- 

.130 

0 

1483343 

Frame 

.334 

- 

.334 

P 

1483747 

Frame 

.342 

- 

.342 

Q 

1483949 

Frame 

.130 

- 

.130 

R 

1483133 

Frame 

.155 

- 

- 

.155 

S 

1483337 

Frame 

.265 

- 

.265 

T 

1483739 

Frame 

.155 

- 

- 

.155 

U 

1482131 

Frame 

.130 

- 

- 

.130 

V 

1482333 

Frame 

.284 

- 

- 

.284 

W 

1482737 

Frame 

.292 

- 

- 

.292 

X 

1482939 

Frame 

.130 

- 

- 

.130 

Y 

1482123 

Frame 

.293 

- 

- 

.293 

Z 

1482327 

Frame 

.316 

- 

- 

.316 

AA 

1482729 

Frame 

.293 

- 

- 

.293 

BB 

1482101 

Frame 

.130 

- 

- 

.130 

CC 

1480323 

Frame 

.234 

- 

- 

.234 

DD 

1482707 

Frame 

.234 

- 

- 

.234 

EE 

1480929 

Frame 

.  130 

- 

- 

.  130 

3- 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

FF 

1480103 

Frame 

.130 

..  . 

- 

.130 

GG 

1480307 

Frame 

.130 

- 

- 

.130 

HH 

1480709 

Frame 

.130 

- 

- 

.130 

3-124 


Partial  Be 


GRID 

POINT 


15601 

15603 

15607 

15609 

15621 

15623 

15625 

15627 

15629 

15633 

15637 


Le  ttor 
Designation 

A 

B 

(', 

n 

E 

F 

G 


SPC 

D.O.F. 


456 

456 

456 

456 

456 

456 

456 

456 

456 

2456 

2456 


MPC 

RULE 

D.O.F. 

AAA 

AAA 

123 

AAA 

123 

AAA 

- 

AAA 

- 

AAA 

123 

AAA 

- 

AAA 

123 

AAA 

- 

AAAA 

- 

AAAA 

m 

_ L 

RULE 


OMIT 


D.O.F. 


RULE 


123 


DCC 


AAA 

AAA 

123 

123 

AAA 


DCC 

DCC 


AAA 


123 

13 

13 


DCC 

DC 

DC 


SHEAR  PAN EL /MEMBRANE  ELEMENT  DATA 


NASTRAN  EID 
1560121 
1560123 
136032  3 
1560325 
1560725 
1560727 
1560927 


Type 

Bulkhead 
Bulkhead 
Bu lkhead 
Bu lkhead 
Bulkhc  ad 
Bu lkhead 
Bu Ikhe  ad 


Thickness 
( IN . ) 

.032 

.032 

.032 

.032 

.032 

.032 

.032 


3-126 


CKLD  POINT  DATA 


GRID 

POINT 

SPf. 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

18601 

456 

1 

AAA 

123 

DCC 

18603 

456 

AAA 

- 

123 

DCC 

18607 

456 

AAA 

- 

- 

123 

DCC 

18609 

456 

AAA 

- 

- 

123 

DCC 

18621 

456 

AAA 

- 

m 

123 

DCC 

18623 

456 

AAA 

- 

- 

123 

DCC 

18625 

456 

AAA 

- 

- 

3 

C 

18627 

456 

AAA 

- 

- 

123 

DCC 

18629 

456 

AAA 

- 

- 

123 

DCC 

18631 

456 

AAA 

- 

123 

DCC  1 

18633 

1456 

AAAA 

- 

23 

CC 

18635 

1456 

AAAA 

- 

- 

23 

CC 

18637 

1456 

AAAA 

- 

m 

23 

CC 

18639 

456 

AAA 

- 

m 

123 

DCC 

18641 

- 

m 

12456 

DC  AAA 

18642 

- 

- 

- 

23456 

CCAAA 

18643 

4 

A 

- 

- 

12356 

DCCAA 

18644 

45 

AA 

- 

1236 

DCCA 

18645 

45 

AA 

- 

- 

126 

DCA  | 

18646 

45 

AA 

- 

- 

1236 

DCCA 

18647 

4 

A 

- 

12356 

DCCAA 

18648 

| 

- 

- 

- 

23456 

CCAAA 

18649 

- 

- 

12456 

DCAAA 

18651 

1 

- 

- 

- 

123456 

DCCAAA 

i  18652 

- 

- 

- 

23456 

CCAAA 

1  18653 

- 

- 

m 

23456 

CCAAA  ' 

18654 

- 

- 

- 

- 

123456 

DCCAAA 

'  18656 

- 

- 

- 

- 

123456 

DCCAAA  I 

j  1865'’ 

- 

- 

- 

23456 

CCAAA  ' 

18658 

!  - 

- 

- 

23456 

CCAAA 

18659 

_ - _ 

- 

I 

- 

123456 

DCCAAA  j 

3-128 


GRID  POINT  DA  LA  (CONT.) 


GRID 

SPC 

POINT 

D.O.F. 

- 

RULE 

18661 

- 

- 

18662 

- 

- 

18663 

. 

m 

18664 

45 

AA 

18665 

45 

AA 

18666 

45 

AA 

18667 

- 

- 

18668 

- 

- 

18669 

- 

- 

18681 

18683 

18685 

18687 

18689 

456 

456 

456  _ 

AAA 

AAA 

AAA 

D.O.F. 


D.O.F. 

RULE 

123456 

DCCAAA 

23456 

CCAAA 

123456 

DCCAAA 

1236 

DCCA 

1236 

DCCA 

1236 

DCCA 

123456 

DCCAAA 

23456 

CCAAA 

123456 

DCCAAA 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

D<  si ^nation 

NASTRAN  F.ID 

Type 

Thickness 

(IN.) 

L 

1866181 

Bulkhead 

.095 

AA 

1866283 

Bulkhead 

.095 

BB 

1866385 

Bulkhead 

.012 

CC 

1866485 

Bulkhead 

.012 

DD 

1866585 

Bulkhead 

.012 

EE 

1866687 

Bulkhead 

.012 

FF 

1866789 

Bulkhead 

.095 

GG 

1866889 

Bulkhead 

.095 

HH 

1865662 

Bulkhead 

.032 

II 

1865762 

Bulkhead 

.032 

JJ 

1865157 

Bulkhead 

.032 

KK 

1865263 

Bulkhead 

.032 

LL 

1864152 

Bulkhead 

.032 

MM 

1864252 

Bulkhead 

.032 

NN 

1864364 

Bulkhead 

.032 

00 

1864465 

Bulkhead 

.032 

PP 

1864566 

Bulkhead 

.032 

QQ 

1864667 

Bulkhead 

.032 

RR 

1865867 

Bulkhead 

.032 

SS 

1865869 

Bulkhead 

.032 

TT 

1864758 

Bulkhead 

.032 

UU 

1865359 

Bulkhead 

.032 

vv 

1864753 

Bulkhead 

.032 

wv 

1864854 

Bulkhead 

.032 

XX 

1863141 

Bulkhead 

.012 

YY 

1863143 

Bulkhead 

.012 

11 

1863343 

Bulkhead 

.012 

AAA 

1863345 

Bulkhead 

.012 

BBB 

1863546 

Bulkhead 

.012 

CCC 

1863746 

Bu lkhead 

.012 

ODD 

1863748 

Bulkhead 

.012 

KF,E 

1863948 

Bulkhead 

.012 

FFF 

1862133 

Bulkhead 

.012 

3-130 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA  (CONT.) 


Le  tter 
Designation 

NASTRAN  E1D 

Type 

Thickness 

(IN.) 

GGG 

1862335 

Bulkhead 

.012 

HHH 

1862537 

Bulkhead 

.012 

III 

1862739 

Bu lkhead 

.012 

JJJ 

1860121 

Bu lkhead 

.012 

KKK 

1860123 

Bu lkhead 

.012 

LLL 

1860323 

Bulkhead 

.012 

MMM 

1860325 

Bu lkhead 

.012 

NNN 

1860725 

Bulkhead 

.012 

OOO 

1860727 

Bulkhead 

.012 

PPP 

1860927 

Bu lkhead 

.012 

ROD  ELEMF.N  I  DATA 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FRO 
GRIDP01NT 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

Z 

Y 

A 

1868183 

Frame 

.328 

- 

- 

B 

1868385 

Frame 

.328 

• 

C 

1868587 

Frame 

.328 

“ 

D 

1868789 

Frame 

.328 

E 

1866181 

Frame 

.203 

- 

F 

1866989 

Frame 

.203 

G 

1965661 

Frame 

.548 

• 

H 

1865969 

Frame 

.588 

- 

* 

I 

1865156 

Frame 

.  54u 

J 

1865459 

Frame 

.588 

K 

1864151 

Frame 

.  548 

| 

- 

- 

L 

1864954 

Frame 

.588 

- 

- 

M 

1863141 

Frame 

.652 

* 

N 

1863949 

Frame 

.487 

- 

0 

1862131 

Frame 

,  .652 

- 

P 

1862939 

Frame 

» o  / 

- 

| 

Q 

.  1862123 

Frame 

.278 

- 

R 

1862325 

Frame 

.278 

1 

1 

- 

s 

1862527 

Frame 

.  278 

i 

T 

1862729 

Frame 

.278 

i 

l! 

1862101 

!  Frame 

.123 

i  - 

i 

V 

1860929 

1 

Frame 

.123 

i 

1  • 

U 

|  1860103 

Frame 

.123 

I  - 

X 

1  1860307 

! 

i  Frame 

.123 

- 

i 

Y 

1860709 

Frame  .123 

l _ L_ 

i  - 

FINAL  AREA 

(in. 2) 


.328 
.328 
.328 
.328 
.203 
.203 
.548 
.588 
.548 
.588 
.548 
.588 
.652 
.487 
.652 
.487 
.278 
.276 
.278 
.  276 
.123 
.123 
.123 
.123 
.123 


3-132 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTR. 

ACTl'AL 

AREA  ( in  ,  - ) 

OFFSETS  FROM 
GRIDPOINT 

1 

FINAL  AREA 
(in.2) 

EID 

TYPE 

Z 

Y 

A 

1250571 

Cap 

.117 

-0.20 

0.0 

.115 

J  2  5 1  r  7 1 

Doubler 

.121 

-0.88 

0.0 

.112 

B 

•  <  **'  - 

Cap 

.117 

-0.20 

0.0 

.115 

.0  >'2 

Doubler 

.121 

-0.88 

0.0 

.111 

1252702 

R/SP3 

.035 

- 

- 

.035 

3790102 

R/SP3 

.121 

.121 

C 

1251511 

Doubler 

.121 

0.0 

0.0 

.121 

D 

1252703 

R/SP2 

.120 

- 

- 

.120 

3790103 

R/SP2 

.315 

- 

' 

.315 

E 

1251551 

Doubler 

.121 

0.0 

0.0 

.121 

1 

1252704 

R/SP2 

.120 

- 

.120 

3790104 

R/SP2 

.315 

.315 

F 

2501711 

Cap 

.118 

<r 

o 

• 

0.0 

.104 

1 

l 

1251491 

Doubler 

.121 

0.67 

0.0 

.140 

l 

1252701 

R/SP3 

.035 

- 

- 

.035 

3790101 

R/SP3 

.121 

- 

_ 

.121 

G 

1610152 

Cap 

.1  30 

0.11 

0.0 

.128 

H 

1610153 

Cap 

.130 

0.11 

0.0 

.128 

_J _ L _ -  -L 


3-135 


3 . 1 . 3 . 9  Left  Side  Panel  Under  Canopy  (Sta.  148-186)  Detail 


Mill 


11411 


11(1) 


GRID  POINT  DATA 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

(in.2) 

Z 

Y 

■ - - — 

1 17 

-0.20 

0.0 

.115 

A 

1250771 

Cap 

1250131 

Doubler 

.070 

-1.10 

0.0 

.064 

117 

-0.20 

0.0 

.115 

!  B 

1250772 

Cap 

1250132 

Doubler 

.070 

-1.10 

0.0 

.064 

1252302 

R/SP3 

.035 

- 

.035 

1259102 

R/SP3 

.098 

- 

- 

.098 

c 

1250171 

Doubler 

.070 

0.0 

0.0 

.070 

D 

1252303 

R/SP2 

.120 

- 

- 

.120 

1259103 

R/SP2 

.240 

- 

- 

.240 

E 

1250151 

Doubler 

.070 

0.0 

0.0 

.070 

1 

1 

i 

1252304 

R/SP2 

.120 

- 

- 

.120  1 

1 

1 

1259104 

R/SP2 

.240 

- 

- 

.240 

1 

1  27 

-0.40 

0.0 

.119 

F 

2100711 

!  Cap 

! 

1250971 

I 

1  Doubler 

.070 

0.89 

0.0 

.084 

1252301 

R/SP3 

.035 

1 

1 

.035 

1259101 

R/SP3 

.098 

1 

i 

i 

.098 

G 

1610132 

Cap 

.130 

0.11 

!  0.0 

i 

.128 

!  H 

1610133 

Cap 

.130 

0.11 

j  0.0 

.128 

3-13B 


C.K1D 

PO 1NT 

SPC 

MFC 

OMIT 

D.O.F. 

KULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

14821 

456 

AAA 

• 

• 

123 

DCC 

14823 

456 

AAA 

123 

AAA 

- 

- 

14827 

456 

AAA 

123 

AAA 

m 

- 

14829 

456 

AAA 

- 

- 

123 

DCC 

15621 

456 

AAA 

- 

- 

123 

DCC 

15623 

456 

AAA 

123 

AAA 

15625 

456 

AAA 

- 

- 

- 

- 

15627 

456 

AAA 

123 

AAA 

- 

- 

15629 

456 

AAA 

- 

123 

DCC 

18621 

456 

AAA 

m 

- 

123 

DCC 

18623 

456 

AAA 

m 

- 

123 

DCC 

18625 

456 

AAA 

- 

m 

3 

C 

18627 

456 

AAA 

- 

m 

123 

DCC 

18629 

456 

AAA 

- 

m 

123 

DCC 

3-140 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


* 


Le  tter 
Designation 

~W 

X 
Y 

Z 

AA 

BB 

CC 

DD 

EE 

FF 

GG 


NASTRAN  E ID 


2040811 

2040471 

2040821 

2040822 

2040704 

2040812 

2040791 

2040813 

2040702 

2040814 

2040703 

2040821 

204070', 

204082a 

204070(, 

2040815 

2040472 

2040826 

2040825 

20407'»7 


Thickness 


Type 

Lower  Skin 
Interior  Skin 
Skin 

Lower  Skin 
Upper  Skin 
Lower  Skin 
Upper  Skin 
Lower  Skin 
Upper  Skin 
Lower  Skin 
Upper  Skin 
1  ower  Skin 
Upper  Skin 
lower  Skin 
Upper  Skin 
Lowe  r  Skin 


(IN.) 

.016 

.050 

.016 

.016 

.020 

.016 

.020 

.016 

.020 

.016 

.020 

.016 

.020 

.016 

.020 

.016 


I 


Interior  Skin 
Skin 

Lower  Skin 
Upper  Skin 


050 
016 
016 
0  20 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (In.2) 

OFFSETS  FROM 
CRIDPOINT 

FINAL  AREA 
(in.2 ) 

Z 

Y 

A 

2044711 

Doubler 

.020 

0.0 

-0.54 

.019 

2048101 

R/SP3 

.050 

- 

- 

.050 

2044701 

R/SP3 

.152 

- 

- 

.152 

B 

2044720 

Doubler 

.053 

0.0 

-0.54 

.050 

C 

2048105 

R/SP2 

.062 

- 

- 

.062 

2044705 

R/SP2 

.195 

- 

- 

.195 

D 

2044716 

Doubler 

.285 

0.0 

0.23 

.296 

2048107 

R/SP2 

.062 

- 

- 

.062 

2044707 

R/SP2 

.195 

- 

- 

.195 

1 

E 

2044721 

Doubler 

.213 

0.0 

-0.68 

.195 

F 

2044724 

Doubler 

.174 

0.0 

0.25 

.180 

G 

2044712 

Doubler 

.213 

0.0 

-0.22 

.205 

2048102 

R/SP3 

.050 

- 

.050 

2044702 

R/SP3 

.152 

- 

.152 

H 

2048201 

R/SP1 

.057 

- 

m 

.057 

2047901 

R/SP1 

.OU 

• 

.072 

I 

2044715 

Doubler 

.174 

0.0 

0.24 

.176 

J 

2044717 

Doubler 

.285 

0.0 

0.43 

.294 

2048205 

R/SP2 

.238 

- 

.238 

2047905 

R/SP2 

.298 

- 

.298 

K 

2044718 

Doubler 

.285 

0.0 

0.43 

.294 

2048206 

R/SP2 

.238 

- 

.238 

2047906 

R/SP2 

.298 

- 

.298 

L 

2048202 

R/SP1 

.115 

- 

.115 

2048203 

R/SP1 

.115 

.115 

2047902 

R/SP1 

.144 

.144 

2047903 

R/SPl 

.144 

- 

.144 

M 

2044725 

Doubler 

.174 

0.0 

0.33 

.180 

2048207 

R/SP2 

.238 

! 

- 

.238 

2047907 

R/SP2 

.298 

_  1 

I 

- 

.298 

3-142 


ROD  ELEMENT  DATA  (CONT.) 


GRID  POINT  DMA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.K. 

RULE 

D.O.P. 

RULE 

14881 

456 

AAA 

• 

. 

123 

DCC 

14883 

456 

AAA 

- 

- 

123 

DCC 

| 

14887 

456 

AAA 

- 

- 

123 

DCC  1 

14889 

456 

AAA 

- 

" 

123 

DCC 

1 

‘  16481 

456 

AAA 

123 

DCC 

16483 

3456 

AAAA 

12 

DC 

16485 

3456 

AAAA 

- 

12 

DC 

16487 

34  5  6 

AAAA 

- 

- 

12 

DC 

16489 

456 

AAA 

- 

- 

123 

DCC 

18681 

| 

456 

AAA 

- 

m 

123 

DCC 

|  18683 

_ 

- 

- 

12456 

DCAAA 

18685 

456 

AAA 

- 

m 

13 

DC 

18687 

- 

" 

- 

m 

12456 

DCAAA 

18689 

456 

AAA 

* 

m 

123 

DCC 

Le  tter 

Designation 

_ 


SHEAR  PANEL/MEMBKANE  ELEMENT  DATA 


NASTRAN  EID 
2080701 
2080131 
2080796 
2080111 
2080792 
2080112 
208079  3 
2080113 
2080794 
2080132 
2080797 

2080  m 

2080798 
2080114 
2080795 
20801 34 
20807*3** 


Type 

Thickness 

(IN.) 

Upper  Skin 

.016 

Lower  Skin 

.008 

Upper  Skin 

.016 

Lower  Skin 

.008 

Upper  Skin 

.016 

Lower  Skin 

.008 

Upper  Skin 

.016 

Lower  Skin 

.008 

Upper  Skin 

.016 

Lower  Skin 

.008 

Upper  Skin 

.016 

Lower  Skin 

Upper  Skin 

Lower  Skin 

• 

Upper  Skin 

.0' 

Lower  Skin 

.008 

Upper  Skin 

.016 

ROD  ELEMKV1  DATA 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDP01NT 

i 

FINAL  AREA 
( in . 2 ) 

Z 

Y 

D 

2084531 

~  - 

Doubler 

.083 

0.0 

r  0.41 

.090 

2081309 

R/SP2 

.075 

- 

.075 

2087907 

R/SP2 

.093 

- 

.093 

2087929 

R/SP2 

.175 

- 

.175 

E 

2084541 

Doubler 

.050 

0.0 

0.39 

.054 

i 

2081313 

R/SP2 

.075 

- 

- 

.075 

1 

2087933 

R/SP2 

.175 

- 

- 

.175 

F 

2087902 

R/SP3 

.047 

-  1 

.047 

G 

2080231 

Doubler 

.475 

.475 

! 

2081302 

R/SP1 

.014 

- 

.014 

2081303 

R/SPl 

.050 

1 

.050 

2087922 

R/SP1 

.040 

- 

- 

.040 

i 

2087923 

R/SPl 

.062 

«• 

.062 

i 

H 

2084522 

Doubler 

.072 

0.0 

1.54 

.078 

I 

1 

2084532 

Doubler 

.083  j 

0.0 

0.96 

.090 

1 

2081310 

R/SP2 

.075 

- 

- 

075 

1 

2087930 

R/SP2 

.  l75 

- 

- 

.175 

j  ! 

2084533 

Doubler 

.08  3 

0.0 

0.96 

.090 

2081311  I 

R/SP2 

.075 

- 

I 

.075 

2087931 

1 

R/SP2 

.175 

- 

-  1 

.175 

K  1 

2031304  | 

R/SPl 

.050 

- 

- 

.050 

2081305 

R/SPl 

i 

.050 

- 

I 

.050 

| 

| 

2087924  i 

R/SPl 

.062 

.Ob  2 

1 

1 

2087925 

R/SPl  | 

.062 

- 

-  1 

.06  2 

L 

2084542  1 

Doubler  : 

.050 

0.0 

0.92  i 

.054 

2081314 

R/SP2  j 

.075 

- 

- 

.075 

2087934 

R/SP2  ! 

j 

.175  | 

- 

1 

.15 

3-147 


SH 


GRID 

SPC 

POINT 

D  .0  .F . 

RULE 

18621 

456 

AAA 

18623 

456 

AAA 

18625 

456 

AAA 

18627 

456 

AAA 

18629 

456 

AAA 

21321 

456 

AAA 

21323 

456 

AAA 

21325 

456 

AAA 

21327 

456 

AAA 

21329 

456 

AAA 

GK1D  POINT  L)A  I  A 


I)  .0  .F . 


D.O.F. 

RULE 

123 

DCC 

123 

DCC 

3 

C 

123 

DCC 

123 

DCC 

23 

CC 

123 

DCC 

13 

DC 

123 

DCC 

123 

DCC 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Designation 

NASTRAN  EID 

Type 

Thickness 
•  IN .  > 

N 

2050551 

Lower  Skin 

.016 

2050631 

Upper  Skin 

.012 

0 

2050552 

Lower  Skin 

.016 

2050632 

Upper  Skin 

.012 

P 

2050553 

Lower  Skin 

.016 

2050633 

Upper  Skin 

.012 

Q 

2050554 

Lower  Skin 

.016 

2050634 

Upper  Skin 

.012 

3-150 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (In.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2050431 

Doubler 

.028 

0.0 

-1.46 

.024 

2055501 

R/SP1 

.018 

- 

- 

.018 

2056301 

R/SP1 

.004 

- 

- 

.004 

B 

2050432 

Doubler 

.032 

0.0 

1.48 

.040 

2055511 

R/SP2 

.221  • 

- 

.221 

2056311 

R/SP2 

.145 

- 

.145 

C 

2050436 

Doubler 

.084 

0.0 

1.32 

.104 

2055515 

R/SP2 

.221 

- 

- 

.221 

2056315 

R/SP2 

.145 

- 

- 

.145 

D 

2055502 

R/SP1 

.094 

- 

- 

.094 

2055503 

R/SP1 

.094 

- 

.094 

2056302 

R/SP1 

.069 

- 

.069 

2056303 

R/SPl 

.069 

- 

MB 

.069 

E 

2050433 

Doubler 

.032 

0.0 

2.00 

.040 

2055512 

R/SP2 

.221 

- 

- 

.221 

2056312 

R/SP2 

.145 

- 

- 

.145 

F 

2050437 

Doubler 

.084 

0.0 

1.92 

.104 

2055516 

R/SP2 

.221 

- 

- 

.221 

i 

2056316 

R/SP2 

.145 

- 

.145 

G 

2055504 

R/SPl 

.059 

- 

- 

.059 

2055505 

R/SPl 

.059 

- 

- 

.059 

2056304 

R/SPl 

.045 

- 

- 

.045 

2056305 

R/SPl 

.045 

- 

- 

.045 

H 

2050434 

Doubler 

.032 

0.0 

2.00 

.040 

2055513 

R/SP2 

.221 

- 

- 

.221 

i 

2056313 

R/SP2 

.145 

- 

- 

.145 

i 

2050438 

Doubler 

.084 

0.0 

1.92 

.104 

2055517 

R/SP2 

.221 

• 

■» 

.221 

2056317 

R/SP2 

.145 

m 

- 

.145 

LETTER 

NASTRAN 

ACTUAL 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 


Z 


w  y>-»-  - 


3.1.3.13  Right  and  Left  Upper  Shelves  (Sta.  148-186)  Detail 


» 


4 


l«W  MS' 


View  looking  down 


14)6) 


1416) 


II 


3-153 


(’.KID 

SPC 

POINT 

D.O.F. 

RULE 

4861 

4863 

4867 

4869 

8661 

8669 


!  OMIT 

D.O.F. 

RULE 

123 

DCC 

12 

DC 

123 

DCC 

123456 

DCCAAA 

123456 

DCCAAA 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  t  te  r 

Thickness 

D»  signation 

NASTRAN  EID 

Type 

(IN.) 

A 

2501777 

Skin 

.032 

B 

2100897 

Skin 

.032 

3-154 


CUII)  POINT  DATA 


GRID 

POINT 


D.O. 


F. 


15601 

15603 

15621 

18601 

18603 

18621 

21321 

21801 

21803 

21821 


456 

456 

456 

456 

456 

456 

456 

456 

456 

456 


SPC 


RULE 


MPC 


D.O.K. 


RULE 


OMIT 


D.O.F. 


RULE 


AAA 

AAA 

AAA 

AAA 

AAA 

AAA 

AAA 

AAA 

AAA 

AAA 


123 


AAA 


123 

DCC 

- 

- 

123 

DCC 

123 

DCC 

123 

DCC 

123 

DCC 

23 

CC 

123 

DCC 

123 

DCC 

123 

DCC 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

P 

2200771 

Skin 

.025 

Q 

2200721 

Skin 

.025 

R 

2200722 

Skin 

.025 

S 

2200772 

Skin 

.025 

T 

2200723 

Skin 

.025 

U 

2200773 

Skin 

.025 

V 

2570011 

Skin 

.024 

3-156 


ROD  F.LEMLN  I  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

(in.2) 

1 

Z 

Y 

-  - 

A 

2207701 

R/SP2 

.089 

- 

- 

.089 

B 

2207201 

R/SP2 

.092 

.092 

1 

c 

2207703 

R/SP2 

!  .373 

.373  1 

D 

2207704 

R/SP2 

i  .373 

i 

.373 

2207203 

R/SP2 

|  .378 

1 

• 

.378 

E 

2207204 

R/SP2 

.378 

) 

* 

.378 

F 

2207702 

1  R/SP2 

.089 

1 

1 

t  * 

.089 

2207711 

R/SP2 

.083 

j 

1 

! 

.083 

i 

j  G 

2207202 

R/SP2 

.092 

1  - 

.092 

l 

1 

!  2207211 

R/SP2 

.077 

- 

• 

.077 

1 

H 

1 

1  2207713 

R/SP2 

.  .373 

- 

* 

.373 

I 

|  2207714 

l  R/SP2 

i  .  373 

I 

l 

• 

.373 

'  2207213 

R/SP2 

.400 

1  _ 

1 

.409 

J 

2207214 

R/SP2 

.409 

1  * 

1 

.409 

K 

1 

1  2200561 

Ooublcr 

1 

.117 

| 

* 

.117 

2207712 

R/SP2 

|  .083 

• 

* 

.083 

2207721 

R/SP2 

!  .241 

- 

* 

.241 

L 

1 

2200601 

Doubler 

i  117 

•  1  A 

i 

1 

.117 

1  2207212 

R/SP2 

.  077 

1  _ 

.077 

257010l 

i  R/SP2 

.215 

1 

! 

• 

.215 

M 

!  2207723 

R/SP2 

.  373 

- 

.373 

N 

j  2207724 

i  R/SP2 

.  '73 

t  ^ 

- 

.373 

1  2570103 

R/SP2 

.393 

I  _ 

* 

.393 

0 

2570104 

R/SP2 

.393 

i  • 

.  i 

.393 

3-157 


GRID  POINT  DATA 


SHEAR  PAN  KL /MEMBRANE  ELEMENT  DATA 


Le  Lter 

Dcs igna' ion 

- 1 

NASTRAN  E ID 

Type 

Thickness 

(IN.) 

P 

2200775 

Skin 

.025 

Q 

22007 I I 

Skin 

.025 

R 

22007  12 

Skin 

.025 

S 

220077-4 

Skin 

.025 

T 

220071.) 

Skin 

.025 

II 

220077  1 

Sk  i  n 

.025 

V 

I  2570011 

Skin 

.024 

l - - - - 

GRID  POINT  DATA 


— 

GRID 

POINT 

SPC, 

MPC 

OMIT 

D  .0  .F . 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

21321 

456 

AAA 

23 

CC 

21341 

- 

- 

- 

- 

12456 

DCAAA 

21361 

456 

AAA 

- 

- 

123 

DCC 

|  21821 

456 

AAA 

- 

- 

123 

DCC 

22721 

456 

AAA 

- 

123 

DCC 

25021 

456 

AAA 

- 

- 

123 

DCC 

1 

25041 

456 

AAA 

- 

- 

12 

DC 

25061 

456 

AAA 

- 

- 

23 

CC 

- - * 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

K 

1200074 

Inner  Skin 

.020 

1200114 

Outer  Skin 

.016 

! 

L 

1200071 

Inner  Skin 

.020 

1200131 

Interior  Skin 

.032 

1200111 

Outer  Skin 

.016 

M 

1200072 

Inner  Skin 

.020 

1200132 

Interior  Skin 

.032 

1200112 

Outer  Skin 

.016 

N 

1200073 

Inner  Skin 

.020 

1200113 

Outer  Skin 

.016  | 

3-16  3 


ROD  F.LEMEN  I  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GR1DP0INT 

FINAL  AREA 
(in.2) 

Z 

Y 

— 

A 

1600093 

Cap 

.425 

-0.35 

0.0 

.404 

1360713 

Cap 

.162 

0.0 

0.0 

.162 

1200151 

Doubler 

.254 

-0.47 

0.0 

.238 

1200704 

R/SP1 

.034 

" 

- 

.034 

1201104 

R/SP1 

.027 

- 

.027 

B 

1200137 

Doubler 

.15  1 

1.44 

0.0 

.178 

1200712 

R/SP2 

.361 

- 

.361 

1201112 

R/SP2 

•  288 

- 

- 

.288 

C 

1200092 

Doubler 

.151 

0.70 

0.0 

.163 

1200714 

R/SP2 

.361 

~ 

.361 

1201114 

R/SP2 

.288 

.288 

D 

1200702 

R/SPl 

.203 

- 

.203 

1200703 

R/SP1 

.203 

“ 

- 

.203 

1201102 

R/SPl 

.162 

" 

- 

.162 

1201103 

R/SPl 

.162 

.162 

E 

1200136 

Doubler 

.153 

2.64 

0.0 

.178 

F 

1200711 

R/SP2 

.292 

" 

- 

.292 

1201111 

R/SP2 

.234 

.234 

C 

1200091 

Doubler 

.153 

1.02 

0.0 

.163  ! 

1200713 

R/SP2 

.292 

" 

- 

.292 

1 20 1113 

R/SP2 

.234 

- 

- 

.234 

H 

1610292 

Cap 

.594 

0.63 

0.0 

.545 

1200133 

Doubler 

.475 

3.45 

0.0 

.279 

I 

1610293 

Cap 

.740 

0.98 

0.0 

.640 

1200134 

Doubler 

.*75 

2.99 

0.0  1 

1 

.294 

J 

1610294 

Cap 

0.63 

0.0  1 

I 

.420 

1200135 

Doubler 

.475  ' 

1.95 

0.0  i 

.351 

1200701 

R/SPl 

.131 

- 

- 

.131 

_ 

1201101 

_ 

R/SPl 
_ _ _ _ 

.105  ! 

_  -  ,  -  i, 

i 

~ _ 

.105 

3-164 


GRID 

POINT 

SPC. 

Ml*( 

D.O.F. 

RULE 

D.O.E. 

21329 

456 

AAA 

- 

21349 

- 

- 

21369 

456 

AAA 

- 

21829 

456 

AAA 

- 

22729 

456 

AAA 

- 

25029 

456 

AAA 

1 

25049 

456 

AAA 

_ 

25069 

456 

AAA 

_ 

_ : _ 

RULE 


OMIT 

D  .0  .F . 


RULE 


- 

123 

DCC 

- 

12456 

DCAAA 

- 

23 

CC 

123 

DCC 

123 

DCC 

- 

123 

DCC 

- 

12 

DC 

- 

123 

DCC 

SHEAR  PANKI, /MEMBRANE  ELEMENT  DATA 


Le  tter 
Designation 

K 

L 

M 

N 


VSTRAN  E  ID 

--  -  — - - 

- - 

Type 

Thickness 

(IN.) 

1190094 

Inner  Skin 

.020 

1190054 

Outer  Skin 

.016 

1190091 

Inner  Skin 

.020 

1190131 

Interior  Skin 

.032 

1190051 

Outer  Skin 

.016 

1190092 

Inr.er  Skin 

.020 

1190132 

Interior  Skin 

.032 

1190052 

Outer  Skin 

.016 

1190093 

Inner  Skin 

.020 

1190053 

Outer  Skin 

.016 

f 

I 


3-166 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

E1D 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GR1DPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

1600053 

Cap 

.412 

-0.35 

0.0 

.392 

1360693 

Cap 

.162 

0.0 

0.0 

.162 

1190211 

Doubler 

.254 

-0.82 

0.0 

.229 

1190904 

R/SP1 

.034 

- 

- 

.034 

1190504 

R/SP1 

.027 

- 

- 

.027 

B 

1190232 

Doubler 

.153 

1.44 

0.0 

.178 

1190912 

R/SP2 

.361 

- 

- 

.361 

1190512 

R/SP2 

.288 

- 

- 

.288 

C 

1190192 

Doubler 

.153 

0.96 

0.0 

.167 

1190914 

R/SP2 

.361 

- 

- 

.361  i 

1190514 

R/SP2 

.288 

- 

- 

.288 

D 

1190902 

R/SPl 

.203 

- 

mm 

.203 

1190903 

R/SP1 

.203 

- 

- 

.203 

1190502 

R/SPl 

.162 

- 

- 

.162 

i 

i 

1190503 

R/SPl 

.162 

- 

.162 

E 

1190231 

Doubler 

.153 

2.64 

0.0 

.178 

1190911 

R/SP2 

.292 

- 

- 

.292 

1190511 

R/SP2 

.234 

- 

- 

.234 

G 

1190191 

Doubler 

.153 

1.39 

0.0 

.167 

1190913 

R/SP2 

.292 

- 

- 

.292 

1190513 

R/SP2 

.234 

- 

- 

.234 

H 

1610192 

Cap 

.482 

0.60 

0.0 

.445 

1190171 

Doubler 

.475 

3.45 

0.0 

.284 

!  1 

1610193 

Cap 

.597 

0.94 

G.O  j 

.522 

1190172 

Doubler 

.475 

2.99 

0.0  | 

.300  | 

j 

16101*14 

Cap 

.379 

0.60 

0.0 

.348 

1190173 

Doubler 

.475 

1.95 

0.0 

.353 

1190901 

R/SPl 

.131 

_ 

- 

.131 

1190501 

R/SPl 

.  105 

_ I _ 

j 

.105  I 

-  -  -  j 

3-167 


ht  Main  Beam  (Sta.  250-299 


GRID  POINT  DATA 


GRID 

SPC 

MPC 

OMIT 

PO INT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

25021 

456 

AAA 

, 

m 

123 

DCC 

25041 

456 

AAA 

- 

12 

DC 

25061 

456 

AAA 

- 

- 

23 

CC 

26821 

456 

AAA 

- 

- 

23 

CC 

26841 

456 

AAA 

- 

- 

12 

DC 

26861 

456 

AAA 

- 

- 

123 

DCC 

29921 

456 

AAA 

123 

AAA 

- 

w 

29941 

456 

AAA 

- 

- 

123 

DCC  1 

29961 

456 

AAA 

123 

AAA 

- 

I 

SHEAR  PAN EL /MEMBRANE  ELEMENT  DATA 


I.t  t  ter 

Des  i  ^nation 

NASTRAN  EID 

Type 

Thickness 

(IN.'t 

M 

1180712 

Inner  Skin 

.008 

1180692 

Outer  Skin 

.071 

N 

1180452 

Inner  Skin 

.008 

1180694 

Outer  Skin 

.071 

0 

1180711 

Inner  Skin 

.008 

1180691 

Outer  Skin 

.071 

P 

1180451 

Inner  Skin 

.008 

1180693 

Outer  Skin 

.071 

ROD  ELEMENT  DATA 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

Z  Y 

(in.2) 

1600094 

Cap 

1360714 

Cap 

I 187104 

R/SP1 

1186904 

R/SP1 

1600095 

Cap 

1360715 

Cap 

1184504 

R/SPl 

1186924 

R/SP1 

1187112 

R/SP2 

1186912 

R/SP2 

1187114 

R/SP2 

1184512 

R/SP2 

1186914 

R/SP2 

1186932 

R/SP2 

1184514 

R/SP2 

1186934 

R/SP2 

1187102 

R/SPi 

1187103 

R/SPl 

1186902 

R/SPl 

1186903 

R/SPl 

1184502 

R/SPi 

1184503  j 

R/SPl 

1186922 

j 

R/SPl 

1186923 

R/SPl 

1187111 

R/SP2 

1186911 

R/SP2 

1187113 

R/SP2 

1184511 

R/SP2 

| 

1186913 

R/SP2 

1186931 

R/SP2  ' 

ROD  ELEMENT  DATA  (CONT.) 


I  LETTER 
.DESIGNATION 


NASTRAN 

EID 

TYPE 

1 

ACTUAL 
AREA  (in 

1184513 

R/SP2 

.118 

1186933 

R/SP2 

1.109 

1610295 

Cap 

.427 

1187101 

R/SP1 

.034 

1186901 

R/SP1 

.415 

1610296 

Cap 

.436 

1184501 

R/SP1 

.023 

1186921  | 

R/SPl 

.356 

OFFSETS  FROM 
GRIDPOINT 
Z  I  Y 


0.28  0.0 


0.27  1  0.0 


FINAL  AREA 

(in. 2) 

.118 

1.109 

.410 

.034 

.415 

.450 

.023 

.356 


Deta L  L 


GRID  POINT  DATA 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 


NASTRAN 

EID 


TYPE 


B 


C 


D 


E 


F 


G 


1600054 

1360694 

1171104 

1175104 

1170504 

1600055 

1360695 

1170191 

1173904 

1170524 

1171112 

1175112 

1170514 

1170512 

11/1114 

1173912 

1175114 

1170516 

1170532 

1170232 

1173914 

1170534 

1171102 

1171103 

1175102 

1175103 

1170502 

1170503 

1173902 

1173903 

1170522 

1170523 


Cap 

Cap 

R/SP1 

R/SP1 

R/SP1 

Cap 

Cap 

Doubler 

R/SP1 

R/SP1 

R/SP2 

R/SP2 

R/SP2 

Doubler 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

R/SP2 

Doubler 

R/SP2 

R/SP2 

R/SP1 

R/SP1 

R/SP1 

R/SP1 

R/SP1 

R/SPl 

R/SP1 

R/SPl 

R/SPl 

R/SPl 


ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(  in . 2 ) 

Z 

Y 

.411 

-0.35 

0.0 

.390 

.079 

0.24 

0.0 

.082 

.020 

- 

- 

.020 

.118 

- 

- 

.118 

.047 

- 

- 

.047 

-0.56 

0.0 

.638 

.069 

0.22 

0.0 

.071 

-1.37 

0.0 

.069 

.014 

... 

- 

.014 

.062 

- 

- 

.062 

.118 

- 

- 

.118 

.365 

- 

- 

.365 

.146 

- 

- 

.146 

0.0 

0.0 

.043 

.118 

- 

- 

.118 

.116 

- 

- 

.116 

.365 

- 

.365 

.146 

•m 

- 

.146 

.250 

- 

- 

.250 

1.77 

0.0 

.053 

.116 

- 

- 

.116 

.250 

- 

- 

.250 

.148 

- 

- 

.148 

.148 

- 

- 

.148 

.381 

- 

- 

.381 

.381 

- 

- 

.381 

.152 

- 

- 

.152 

.152 

- 

- 

.152 

.069 

- 

- 

.069 

.069 

- 

- 

.069 

.141 

.141 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

— 

ACTUAL 

AREA  ( i  n  .  2 ) 

OFFSETS  FROM 
GRIDPCINT 

FINAL  AREA 
(in.2  ) 

Z 

Y 

H 

1171111 

R/SP2 

.118 

- 

- 

.118 

1175111 

R/SP2 

.365 

- 

.365 

1170513 

R/SP2 

.146 

- 

* 

.146 

I 

1170511 

Doubler 

.04  5 

0.0 

0.0 

.043 

1171113 

R/SP2 

.118 

- 

- 

.118 

1173911 

R/SP2 

.116 

- 

- 

.116 

1175113 

R/SP2 

.365 

- 

- 

.365 

1170515 

R/SP2 

.146 

- 

- 

.146  ; 

1170531 

R/SP2 

.250 

.250 

J 

1170231 

Doubler 

.046 

1.77 

0.0 

.053 

1173913 

R/SP2 

.116 

.  116 

1170533 

R/SP2 

.250 

- 

.250 

K 

1610195 

Cap 

.353 

0.25 

0.0 

.341 

1171101 

R/SP1 

.066 

- 

— 

.066 

1175101 

R/SP1 

.235 

- 

.235 

1170501 

R/SP1 

.094 

- 

.094 

L 

1610196 

Cap 

.361 

0.24 

0.0 

.351 

1170211 

Doubler 

.082 

1.46 

0.0 

.068 

1173901 

R/SPl 

.023 

- 

- 

.023 

1170521 

R/SP1 

.081 

..." 

- 

.081 

GRID  POINT  DATA 


-  — - ■ — ■ - 

GRID 

POINT 

SPC 

Ml'C 

D.O.K.  j  RULE 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RUU 

21321 

456 

AAA 

.  1 

_ 

23 

CC 

21323 

456 

AAA 

" 

123 

DCC 

21325 

456 

AAA 

13 

DC 

21327 

456 

AAA 

- 

123 

DCC 

21329 

456 

AAA 

123 

DCC 

21341 

- 

- 

12456 

DCAAA 

21343 

4 

A 

• 

12356 

DCCAA 

21345 

4 

A 

- 

12356 

DCCAA 

21  347 

4 

A 

- 

12356 

DCCAA 

21349 

- 

- 

- 

- 

12456 

DCAAA 

21361 

456 

AAA 

" 

- 

123 

DCC 

21  163 

6 

A 

12345 

DCCAA 

21364 

456 

AAA 

- 

- 

123 

DCC 

21366 

456 

AAA 

123 

DCC  , 

21367 

6 

A 

- 

12345 

DCCAA 

21369 

456 

AAA 

- 

23 

CC 

21383 

- 

- 

- 

12456 

DCAAA 

21387 

- 

- 

— 

- 

12456 

DCAAA 

SHEAR  FAN  EL /MEMBRANE,  ELEMENT  DATA 


Lt  t  tc  r 
Designation 

NASTRAN  E  ID 

i  >•()( 

Thickness 

(IN.) 

R 

2134161 

Bu  Ikhead 

.100 

S 

2  114  36** 

Bu Ikhead 

.050 

r 

213456^ 

Bu  lkhend 

.050 

u 

2134567 

Bu  Ikhead 

.050 

V 

213476-1 

Bu 1 khead 

.100 

w 

213214  1 

Bu  lkht  ad 

.012 

X 

2132345 

Bu 1 khead 

.012 

Y 

2132547 

Bulkhead 

.012 

7. 

2132746 

Bu Ikhead 

.012 

Z 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

“ 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in .2) 

Z 

Y 

A 

2136163 

Frame 

.101 

- 

.101 

B 

2136364 

Frame 

.101 

- 

.101 

C 

2136466 

Frame 

.101 

- 

- 

.101 

D 

2136667 

Frame 

.101 

- 

- 

.101 

E 

2136769 

Frame 

.101 

- 

- 

.101 

F 

2134161 

Frame 

.182 

- 

- 

.182 

G 

2134969 

Frame 

.182 

- 

- 

.182 

H 

2134143 

Frame 

.131 

- 

- 

.131 

I 

2134345 

Frame 

.131 

- 

- 

.131 

J 

2134547 

Frame 

.131 

- 

- 

.131 

K 

2134749 

Frame 

.131 

- 

- 

.131 

L 

2132141 

Frame 

.309 

- 

.309 

M 

2132949 

Frame 

.309 

- 

.309 

N 

2132123 

Frame 

.302 

- 

.302 

0 

2132325 

Frame 

.302 

- 

- 

.302 

P 

2132527 

Frame 

.302 

- 

- 

.302 

Q 

2132729 

Frame 

.302 

- 

- 

.302 

'3-178 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


NASTRAN  KID 

lypc 

2180121 

Bulkhead 

2180123 

Bu  lkliead 

2180  <23 

Bulkhead 

2180  <2  3 

Bu  1  klu  nd 

2180723 

Bu ! khead 

2180727 

Bu 1 khead 

2  1 80327 

Bu l khead 

GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.K. 

RULE 

D.O.F. 

RULE 

22701 

956 

AAA 

■B 

123 

DCC 

22703 

956 

AAA 

* 

123 

DCC 

22707 

956 

AAA 

- 

- 

123 

DCC 

22709 

956 

AAA 

- 

123 

DCC 

22721 

956 

AAA 

- 

123 

DCC 

22773 

956 

AAA 

- 

123 

DCC 

22725 

956 

AAA 

- 

- 

- 

- 

22727 

956 

AAA 

- 

- 

123 

DCC 

22729 

956 

AAA 

- 

123 

_ 1 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

A 

2270121 

Bulkhead 

.025 

B 

2270123 

Bulkhead 

.025 

C 

2270323 

Bulkhead 

.025 

D 

2270325 

Bulkhead 

.025 

E 

2270725 

Bulkhead 

.025 

F 

2270727 

Bu lkhead 

.025 

G 

2270927 

Bulkhead 

.025 

3-180 


?SK) 


View  looking 


CRID 

SPC. 

Mh 

OMIT 

-  ... 

r 

—  — - — 

POINT 

D.O.F. 

RULE 

D.o.r. 

RULE 

D.O.F. 

RULE 

25001 

456 

AAA 

a. 

- 

123 

25003 

456 

AAA 

- 

- 

123 

25007 

456 

AAA 

- 

123 

25009 

456 

AAA 

- 

- 

123 

DCC 

25021 

456 

AAA 

- 

- 

123 

DCC 

25025 

456 

AAA 

- 

- 

13 

DC 

25029 

456 

AAA 

- 

123 

DCC 

25041 

456 

AAA 

12 

DC 

25045 

1456 

AAAA 

- 

2 ; 

CC 

25049 

456 

AAA 

- 

12 

DC 

25061 

456 

AAA 

- 

- 

23 

CC 

25065 

456 

AAA 

- 

m 

13 

DC 

25069 

456 

AAA 

- 

• 

_ 

123 

DCC 

SHEAR  PAN  EL /MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

N 

2504165 

Bulkhead 

.012 

0 

2504569 

Bulkhead 

.012 

P 

2502145 

Bulkhead 

.012 

Q 

2502549 

Bulkhead 

.012 

R 

2500121 

Bulkhead 

.025 

S 

2500125 

Bulkhead 

.025 

T 

2500325 

Bulkhead 

.025 

U 

2500725 

Bulkhead 

.025 

V 

2500925 

Bulkhead 

.025 

ROD  ELEMENT  DATA 


LETTER 

NASTRAN 

ACTUAL 

AREA  (In. 2) 

OFFSETS  FROM 
GR1DPOINT 

FINAL  AREA 

i)i  ;. u;nai  ion 

Ell) 

TYPE 

2 

Y 

(in.2) 

A 

2 506 16 5 

Frame 

.489 

- 

- 

.489 

B 

2506569 

Frame 

.489 

- 

- 

.489 

C 

2504161 

Frame 

.266 

- 

tm 

.266 

D 

2504969 

Frame 

.266 

- 

- 

.266 

E 

2502141 

Frame 

.266 

- 

- 

.266 

F 

2502949 

Frame 

.266 

- 

- 

.266 

G 

2502125 

Frame 

.299 

- 

- 

.299 

H 

2502529 

Frame 

.299 

- 

- 

.299 

I 

2502101 

Frame 

.039 

- 

.039  j 

J 

2500929 

Frame 

.039 

- 

- 

.039  j 

K 

2500103 

Frame 

.039 

- 

- 

.039 

L 

2500307 

Frame 

.039 

"" 

.039 

M 

2500709 

Frame 

.039 

- 

- 

.039 

CRID  POINT  DATA 


orid 

PO INT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

26801 

456 

AAA 

m 

123 

DCC 

26809 

456 

AAA 

- 

- 

123 

DCC 

26821 

456 

AAA 

- 

- 

23 

cc 

26825 

456 

AAA 

- 

- 

13 

DC 

26829 

456 

AAA 

- 

- 

123 

DCC 

26841 

456 

AAA 

- 

- 

12 

DC 

26845 

1456 

AAAA 

- 

m 

23 

CC  1 

26849 

456 

AAA 

- 

m 

12 

DC 

i  26861 

456 

AAA 

- 

- 

123 

DCC 

26865 

456 

AAA 

- 

- 

13 

DC 

26869 

456 

AAA 

- 

- 

23 

CC 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

I 

2684165 

Bulkhead 

.028 

J 

2684569 

Bulkhead 

.028 

K 

2682145 

Bulkhead 

.028 

L 

2682549 

Bulkhead 

.028 

M 

2680121 

Bulkhead 

.028 

N 

2680125 

Bulkhead 

.028 

0 

2680925 

Bulkhead 

.028 

ROD  F.LKMKN I  DATA 


f 

[ 


LETTEK 

NASTKAN 

AC  I  I  Al. 

OFFSETS  FROM 
GRIDP01NT 

FINAL  AREA 

DESIGNATION 

Ell) 

TYPE 

AREA  (in.-) 

2 

Y 

(In.2) 

A 

2686165 

—  -  -  —  -  ■■  ■ 

Frame 

.446 

- 

- 

.446 

B 

2686569 

Frame 

.446 

- 

- 

.446 

C 

2684161 

Frame 

.072 

- 

- 

.072 

D 

2684969 

Frame 

.072 

- 

- 

.072 

E 

2682141 

Frame 

.072 

- 

- 

.072 

F 

2682949 

Frame 

.072 

- 

- 

.072 

G 

2682125 

Frame 

.225 

- 

- 

.225 

H 

2682529 

Frame 

.225 

- 

- 

.225 

3-186 


GRID  1’OIM  DATA 


GRID 

POINT 

SPC 

Ml'C 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

29905 

456 

AAA 

• 

• 

123 

DCC 

29921 

456 

AAA 

123 

AAA 

- 

- 

29925 

456 

AAA 

- 

- 

123 

DCC 

29929 

456 

AAA 

123 

AAA 

m 

- 

29941 

456 

AAA 

- 

- 

123 

DCC 

29945 

1456 

AAAA 

- 

- 

23 

CC 

29949 

456 

AAA 

- 

- 

123 

DCC 

29961 

456 

AAA 

123 

AAA 

- 

- 

29965 

456 

AAA 

- 

- 

123 

DCC 

29969 

456 

AAA 

123 

AAA 

- 

- 

SHEAR  PAN  EL /MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

I 

2994165 

Bulkhead 

.032 

J 

2994569 

Bulkhead 

.032 

K 

2992145 

Bulkhead 

.032 

L 

2992549 

Bulkhead 

.032 

M 

2990521 

Bu Ikhead 

.032 

N 

2990525 

Bu Ikhead 

.032 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2996165 

Frame 

.480 

- 

- 

.480 

B 

2996569 

Frame 

.480 

- 

- 

.480 

C 

2994161 

Frame 

.335 

- 

- 

.335 

D 

2994969 

Frame 

.335 

- 

- 

.335 

E 

2992141 

Frame 

. 1 35 

- 

- 

.335 

F 

2992949 

Frame 

.605 

- 

- 

.605 

G 

2992125 

Frame 

.285 

- 

.285 

H 

2992529 

Frame 

.285 

- 

- 

.285 

3-188 


3. 1.4. LI 


Aft  Fuel  Cell  Floor  (Sta.  213-250,  W.L. 


View  looking  d 


SHEAR  PA 


Le  tter 
Designation 

NASTRAN  EID 

DD 

2060871 

2060911 

2060891 

EE 

2060875 

2060895 

FF 

2060881 

2060901 

GG 

2060872 

2060912 

2060892 

HH 

2060876 

2060896 

II 

2060882 

2060902 

JJ 

2060873 

2060913 

2060893 

KK 

2060877 

2060897 

LL 

2060883 

2060903 

MM 

2060874 

2060914 

2060894 

NN 

2060878 

2060898 

00 

2060884 

2060904 

i 


ELEMENT  DATA 


Type 

Thickness 

(IN.) 

Lower  Skin 

.016 

Interior  Skin 

.010 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Interior  Skin 

.010 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Interior  Skin 

.010 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Interior  Skin 

.010 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

Lower  Skin 

.016 

Upper  Skin 

.020 

3-191 


LETTER 

NASTRAN 

ACTUAL 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 


FINAL  AREA 
(in. 2) 


3-192 


ii. 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

. 

Y 

I 

2068801 

R/SP1 

.065 

- 

- 

.065 

2069001 

R/SP1 

.081 

- 

- 

.081 

J 

2060853 

Doubler 

.170 

0.0 

1.71 

.205 

2068712 

R/5P2 

.040 

- 

- 

.040 

2069112 

R/SP2 

.025 

- 

- 

.025 

2068912 

R/SP2 

.050 

- 

- 

.050 

K 

2060857 

Doubler 

.201 

0.0 

1.69 

.242 

2068716 

R/SP2 

.040 

- 

- 

.040 

2068732 

R/SP2 

.069 

- 

- 

.069 

2069116 

R/SP2 

.025 

- 

- 

.025 

2068916 

R/SP2 

.050 

” 

.050 

2068932 

R/SP2 

.087 

.087 

L 

2060232 

Doubler 

.133 

0.0 

0.83 

.145 

2068736 

R/SP2 

.069 

_ 

.069 

l 

2068811 

R/SP2 

.179 

_ 

- 

.179 

| 

2068936 

R/SP2 

.087 

- 

- 

.087 

2069011 

R/SP2 

.224 

- 

- 

.224 

M 

2060391 

Doubler 

.101 

0.0 

1.40 

.ill 

2068813 

R/SP2 

.179 

.179 

2069013 

R/SP2 

.224 

" 

. 

.224 

N 

2068704 

R/SPl 

.059 

- 

.059 

i 

2068705 

R/SPl 

.059 

- 

- 

.059 

2069104 

R/SPl 

.037 

- 

.037 

i 

2069105 

R/SPl 

.037 

_ 

" 

.037 

2068904 

R/SPl 

.074 

.074 

2068905 

R/SPl 

.074 

"  1 

- 

.074 

0 

2068724 

R/SPl 

.059 

- 

.059 

1 

2068725 

R/SPl 

.059 

- 

• 

.059 

1 

2068924  j 

R/SPl 

.074 

- 

.074 

2068925  ! 

i 

R/SPl 

.074 

- 

* 

.074 

P 

2068802 

R/SPl 

.136 

- 

- 

.136 

3-193 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

NASTRAN 

ACTUAL 

OFFSETS  FROM 
GRIDPOINT 

DESIGNATION 

EID 

TYPE 

AREA  (in.2) 

Z 

Y 

2068803 

R/SP1 

.136 

- 

- 

2069002 

R/SPl 

.170 

«■» 

- 

2069003 

R/SP1 

.170 

- 

- 

Q 

2060854 

Doubler 

.170 

0.0 

1.71 

2068713 

R/SP2 

.040 

- 

- 

2069113 

R/SP2 

.025 

- 

- 

2068913 

R/SP2 

.050 

- 

- 

R 

2060858 

Doubler 

.201 

0.0 

1.69 

2068717 

R/SP2 

.040 

- 

- 

2068733 

R/SP2 

.069 

- 

- 

2069117 

R/SP2 

.025 

- 

- 

2068917 

R/SP2 

.050 

- 

2068933 

R/SP2 

.087 

«■ 

- 

S 

2060233 

Doubler 

.133 

0.0 

0.83 

2068737 

R/SP2 

.069 

2068812 

R/SP2 

.179 

- 

2068937 

R/SP2 

.087 

- 

- 

2069012 

R/SP2 

.224 

- 

- 

T 

2060392 

Doubler 

.101 

0.0 

1.40 

2068814 

R/SP2 

.179 

- 

- 

2069014 

R/SP2 

.224 

- 

- 

U 

2068706 

R/SPl 

.093 

- 

- 

2068707 

R/SPl 

.093 

- 

- 

2069106 

R/SPl 

.058 

- 

- 

2069107 

R/SPl 

.058 

- 

- 

2068906 

R/SPl 

.116 

- 

- 

2068907 

R/SPl 

.116 

- 

- 

V 

2068726 

R/SPl 

.092 

- 

- 

2068727 

R/SPl 

.092 

- 

1 

2068926 

R/SPl 

.115 

- 

| 

2068927 

R/SPl 

.115 

_ : _ 

- 

FINAL  AREA 
( in . 2 ) 


.025 

.050 

.242 

.040 

.069 

.025 

.050 

.087 

.145 

.069 

.179 

.087 

.224 

.Ill 

.179 

.224 

.093 

.093 

.058 

.058 

.116 

.116 

.092 

.092 

.115 

.115 


3-194 


— _  r. .-,  -, V  v.  *^.  *< 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GR1DP0INT 

FINAL  AREA 
(in.2) 

2 

Y 

W 

2068804 

R/SP1 

.065 

• 

- 

.065 

2069004 

R/SPl 

.081 

- 

- 

.081 

X 

2060855 

Doubler 

.170 

0.0 

1.17 

.205 

2068714 

R/SP2 

.040 

- 

- 

.040 

2069114 

R/SP2 

.025 

- 

.025 

2068914 

R/SP2 

.050 

* 

.050 

Y 

2060859 

Doubler 

.201 

0.0 

1.14 

.242 

2068718 

R/SP2 

.040 

- 

- 

.040 

2068734 

R/SP2 

.069 

- 

- 

.069 

2069118 

R/SP2 

.025 

_ 

- 

.025 

2068918 

R/SP2  ! 

.050 

- 

.050 

2068934 

R/SP2 

.087 

- 

.087 

Z 

2060234 

Doubler 

.1  33 

0.0 

0.53 

.145  | 

2068738 

R/SP2 

.069 

* 

.069 

2068938 

R/SP2 

.087 

1 

- 

.087  | 

AA 

2060851 

Doubler 

.262 

0.0 

2.86 

.180 

i 

2068708 

R/SPl 

.017 

1 

_  1 

I 

.017 

2069108 

.  'SP1 

.011 

i 

.011 

2068908 

R/SPl 

.021 

| 

.021 

BB 

2060271 

Doubler 

.250 

0.0  1 

2.75  i 

.174 

i 

2068728 

R/SPl 

.014 

! 

| 

.014 

* 

i 

1 

2068928  i 

R/SPl 

.018 

_  1 

1 

1 

.018 

CC 

| 

2060191 

Doubler  j 

.  1  00 

0.0 

- L 

1.36  : 

- 1 

.084 

1 


3-195 


3-196 


3-197 


26821 

456 

26825 

456 

26829 

456 

29921 

456 

29925 

456 

29929 

456 

mm 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Designation 

NASTRAN  ELD 

Type 

Thickness 

(IN.) 

H 

2070651 

Lower  Skin 

.008 

2070871 

Upper  Skin 

.016 

I 

2070652 

Lower  Skin 

.008 

2070872 

Upper  Skin 

.016 

ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

E1D 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2070571 

Doubler 

.236 

0.0 

-1.92 

.156 

2076501 

R/SPl 

.019 

- 

- 

.019 

2078701 

R/SPl 

.063 

- 

- 

.063 

B 

2070131 

Doubler 

.037 

0.0 

1.42 

.041 

2076511 

R/SP2 

.111 

- 

- 

.111 

2078711 

R/SP2 

.248 

- 

- 

.248 

C 

2070211 

Doubler 

.031 

0.0 

2.45 

.039 

2076513 

R/SP2 

.111 

- 

.111  1 

2078713 

R/SP2 

.248 

- 

- 

.248  j 

D 

2076502 

R/SPl 

.065 

.065 

j 

2076503 

R/SPl 

.065 

.065  ; 

1 

2078702 

R/SPl 

.141 

- 

- 

.141 

2078703 

R/SPl 

.141 

- 

.141 

E 

2070132 

Doubler 

.037 

0.0 

1.42 

.041 

2076512 

R/SP2 

.111 

■ 

- 

.111 

2078712 

R/SP2 

,248 

.248 

F 

2070212 

Doubler 

.031 

0.0 

2.45 

.039 

2076514 

R/SP2 

.111 

- 

.111 

2078714 

R/SP2 

.248 

" 

.248 

G 

2070151 

Doubler 

.036 

0.0 

1.91 

.028 

2076504 

R/SPl 

.013 

- 

.013 

_ 

2078704 

R/SPl 

.063 

•  J 

.063 

3-2 


GRLD  POINT  DATA 


-  -  -  -  -- 

<M  1 1) 

SPC 

MPC 

OMIT 

POINT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

21361 

456 

AAA 

123 

DCC 

21363 

6 

A 

- 

- 

12345 

DCCAA 

21364 

456 

AAA 

- 

- 

123 

DCC 

21366 

456 

AAA 

- 

- 

123 

DCC 

21367 

6 

A 

- 

12345 

DCCAA 

21369 

456 

AAA 

. 

- 

23 

CC 

25061 

456 

AAA 

. 

- 

23 

CC 

25065 

456 

AAA 

13 

DC 

25069 

456  J 

AAA 

. 

123 

DCC 

SHEAR  PAN EL /MEMBRANE  ELEMENT  DATA 


Le  t  ter 
Designation 

NASTRAN  E1D 

Type 

Thickness 

(IN.) 

— 

L 

2091291 

Lower  Skin 

.020 

2091251 

Upper  Skin 

.016 

M 

2091292 

Lower  Skin 

.020 

2091252 

Upper  Skin 

.016  * 

N 

2091293 

Lower  Skin 

.020  | 

2091253 

Upper  Skin 

.016  | 

1 

0 

2091294 

Lower  Skin 

.020 

1 

2091254 

Upper  Skin 

.016 

P 

2091295 

Lower  Skin 

.020 

- 

2091255 

Upper  Skin 

.016 

3-201 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2091270 

Doubler 

.044 

0.0 

-1.31 

.038 

B 

2091272 

Doubler 

.168 

0.0 

0.0 

.168 

C 

2092901 

R/SP3 

.085 

- 

- 

.085 

2092501 

R/SP3 

.068 

- 

- 

.068 

D 

2091273 

Doubler 

.168 

0.0 

0.0 

.168 

2092911 

R/SP2 

.359 

- 

- 

.359 

2092511 

R/3P2 

.287 

- 

- 

.287 

E 

2091276 

Doubler 

.047 

0.0 

1.27 

.051 

2092913 

R/SP2 

.359 

- 

.359 

2092513 

R/SP2 

.287 

- 

- 

.287 

F 

2092902 

R/SP3 

.085 

- 

- 

.085 

2092502 

R/SP3 

.068 

- 

- 

.068 

G 

2091274 

Doubler 

.168 

0.0 

0.0 

.168 

H 

2092903 

R/SP? 

.080 

- 

- 

.080 

2092503 

°/SF3 

.064 

- 

- 

.064 

I 

2091275 

;■  ubler 

.168 

0.0 

0.0 

.168 

2092912 

R/Sn2 

.359 

- 

- 

.359 

2092512 

R/6P2 

.287 

- 

.287 

J 

2091277 

Doubler 

.047 

0.0 

1.27 

.051 

2092914 

R/SP2 

.359 

- 

- 

.359 

2092514 

R/SP2 

.287 

- 

- 

.287 

K 

2091271 

Doubler 

.102 

0.0 

0.67 

.094 

2092904 

R/SP3 

.080 

- 

- 

.080 

2092504 

R/SP3 

.064 

- 

- 

.064 

3-202 


t  11)  I’D  IN  ;•  PA  !  A 


'  "1 

(’.RID 

POINT 

SPC 

MPC 

OMIT 

U.O.F. 

RULE 

D.O.K. 

RULE 

D.O.F. 

RULE 

25061 

456 

AAA 

23 

CC 

25065 

456 

AAA 

- 

- 

13 

DC 

25069 

456 

AAA 

- 

- 

123 

DCC 

26861 

456 

AAA 

- 

m 

123 

DCC 

26865 

456 

AAA 

- 

m 

13 

DC 

26869 

456 

AAA 

- 

- 

23 

CC 

29961 

456 

AAA 

123 

AAA 

- 

- 

29965 

456 

AAA 

- 

- 

123 

DCC 

29969 

456 

AAA 

123 

AAA 

m 

- 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

'  :ss 

..m) 

M 

2091296 

Lower  Skin 

.020 

2091256 

Upper  Skin 

.016 

2091278 

Upper  Skin 

.012 

N 

2091298 

Lower  Skin 

.020 

2091258 

Upper  Skin 

.016 

0 

2091297 

Low»;r  Skin 

C20 

2091257 

Upper  Skin 

.0’6 

2091279 

Upper  Skin 

.01.’ 

P 

2091299 

Lower  Skin 

.020 

2091259 

Upper  Skin 

.016 

3-204 


ROD  ELEMENT  DATA 


-.TIER 

gna; ion 

SASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.  2) 

OFFSETS  FROM 
GR1DP0INT 

FINAL  AREA 
(in.2) 

Z 

Y 

A 

2091031 

Doubler 

.229 

0.0 

-6.25 

.071 

2090051 

Doubler 

.110 

0.0 

-6.25 

.036 

2092921 

R/SP1 

.099 

- 

.099 

2092521 

R/SP1 

.079 

- 

.079 

2092701 

R/SPl 

.060 

- 

- 

.060 

B 

2091281 

Doubler 

.047 

0.0 

-1.77 

.031 

2092941 

R/SPl 

.086 

- 

.086 

2092541 

R/SPl 

.069 

- 

- 

.069 

c 

2090411 

Double  r 

.197 

0.0 

8.38 

.408 

2090055 

Doubler 

.137 

0.0 

8.36 

.283 

2092931 

R/SP2 

.183 

- 

.183 

2092531 

R/SP2 

.  146 

- 

.146 

2092711 

R/SP2 

.110 

- 

.110 

D 

2090431 

Doubler 

.197 

0.0 

4.12 

.273 

2090057 

Doubler 

.137 

0.0 

6.94 

.258 

2091283 

Double  r 

.049 

0.0 

1 

1.37 

.054 

2092933 

R/SP2 

.183 

- 

.183 

2092951 

R/SP2 

.  103 

_  1 

.303 

2092533 

R/SP2 

.146 

- 

- 

.146 

2092551 

r/sp.: 

.242 

- 

- 

.242 

209271  1 

R/SP2 

.110  ! 

- 

! 

.110 

F. 

2091285  ; 

Doubler 

.0  ’,0 

0.0 

2.05 

.036 

2092953 

R/SP2 

.  30  3 

- 

- 

.303 

2092553 

R/SP2 

.24  2 

- 

- 

.242 

F 

2091032 

Duub It  t 

| 

0.0 

9.25 

.071 

2090052 

Doubler 

.110 

0.0 

9.25 

.036 

2091011 

Double  r 

.229  j 

0.0 

-6.39  | 

.049 

1 

1 

2090053  j 

Doubler 

.1  Lo 

o.o 

-6.39  ] 

.025 

1 

2092922  i 

R/SPl 

.207 

- 

- 

.207 

1 

2092923  ; 

R/SPl 

.207 

- 

- 

.207 

_ 1 

2092522 

R/SPl 

.  In  5 

| 

.165 

3-2  05 


ROD  ELEMENT  DATA  (CONT.) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

Z 

Y 

(in.2) 

2092523 

R/SP1 

.165 

- 

- 

.165 

2092702 

R/SP1 

.124 

- 

- 

.124 

2092703 

R/SPl 

.124 

- 

- 

.124 

G 

2092942 

R/SP1 

.181 

- 

- 

.181 

2092943 

R/SPl 

.181 

- 

- 

.181 

2092542 

R/SPl 

.145 

- 

- 

.145 

2092543 

R/SPl 

.145 

- 

- 

.145 

H 

2090412 

Doubler 

.197 

0.0 

8.38 

.408 

2090056 

Doubler 

.137 

0.0 

8.36 

.283 

2092932 

R/SP2 

.183 

- 

- 

.183 

2092532 

R/SP2 

.146 

- 

- 

.146 

2092712 

R/SP2 

.110 

- 

.110 

I 

2090432 

Doubler 

.197 

0.0 

4.12 

.273 

2090058 

Doubler 

.137 

0.0 

6.94 

.258 

2091284 

Doubler 

.049 

0.0 

1.37 

.054 

2092934 

R/SP2 

.183 

- 

.183 

2092952 

R/SP2 

.303 

. 

.303 

2092534 

R/SP2 

.146 

- 

- 

.146 

2092552 

R/SP2 

.242 

- 

- 

.242 

2092714 

R/SP2 

.110 

- 

- 

.110 

J 

2091286 

Doubler 

.0  30 

0.0 

1 

2.05 

.036 

2092954 

R/SP2 

.303 

1 

1 

.303 

2092554 

R/SP2 

.242 

- 

- 

.242 

K 

2091012 

Doubler 

.229 

0.0 

1 

6.25 

.049 

2090054 

Doubler 

.116 

0.0  ! 

6.25 

.025 

2092924 

R/SPl  | 

.099 

-  I 

- 

.099 

2092524 

R/SPl 

1 

.079 

1 

■  1 

- 

.079 

2092704 

R/SPl  1 

.060 

“  1 

- 

.060 

L 

2091282 

Doubler 

.058 

0.0 

1.62 

.047 

2092944 

R/SPl 

.086 

- 

- 

.086 

2092544 

R/SPl 

.069 

- 1 - L 

- 

.069 

- 1 

GRID  POINT  DA  1 A 


GRID 

POINT 

SPC 

Ml'C 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

22701 

456 

AAA 

• 

123 

DCC 

22703 

456 

AAA 

- 

- 

123 

DCC 

22721 

456 

AAA 

- 

- 

123 

DCC 

25001 

456 

AAA 

. 

m 

123 

DCC 

25003 

456 

AAA 

- 

123 

DCC 

25021 

456 

AAA 

- 

123 

DCC 

26801 

456 

AAA 

- 

123 

DCC 

26821 

456 

AAA 

- 

- 

23 

CC 

29905 

456 

AAA 

- 

123 

DCC 

29921 

456 

AAA 

123 

AAA 

" 

- 

SHEAR  PANEL/MEMUKANE  ELEMENT  DATA 


Lt*  tter 

De  s i gna  t i on 

NASTRAN  E  ID 

IZ£e  _  r:_.  __ 

Thickness 
(IN  .) 

0 

2200671 

Skin 

.025 

P 

2200675 

Skin 

.025 

Q 

2200676 

Skin 

.025 

K 

1330011 

Skin 

.025 

S 

2200672 

Skin 

.025 

T 

2200677 

Skin 

.025 

P 

1  3 10012 

Skin 

.025 

V 

2590011 

Skin 

.024 

w 

1201211 

Skin 

.0  52 

X 

l  1  50013 

Skin 

.025 

3-208 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 


NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

2206701 

R/SP2 

.097 

1330104 

Doubler 

.055 

2206703 

R/SP2 

.280 

2206704 

R/SP2 

.280 

2206702 

R/SP2 

.097 

2206711 

R/SP2 

.064 

2206713 

R/SP2 

.280 

2206714 

R/SP2 

.280 

1330101 

Doubler 

.055 

1330106 

Doubler 

.055 

2200581 

Doubler 

.117 

2206712 

R/SP2  | 

.064 

2590101 

R/SP2  ] 

.172 

2201171 

Doubler 

.116 

1202101 

R/SP3 

.208 

2590103 

R/SP2 

.269 

2201151 

Doubler 

.119 

2590104 

R/SP2 

.269 

1202103 

R/SP2 

.292 

133C102 

Doubler 

.055 

1202104 

R/SP2 

.292 

OFFSETS  FROM 

GRIDPOINT 

FINAL  AREA 

Z 

Y 

(in.2) 

- 

- 

.097 

- 

- 

.055 

- 

- 

.280 

- 

- 

.280 

- 

- 

.097 

- 

- 

.064 

- 

- 

.280 

“ 

- 

.280 

- 

- 

.055 

- 

.055 

- 

.117 

- 

- 

.064 

- 

- 

.172 

- 

- 

.116 

- 

- 

.208 

- 

- 

.269 

- 

- 

.119 

- 

- 

.269 

- 

- 

.292 

m 

- 

.055 

- 

- 

.292 

GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D  .0  .F . 

RULE 

D.O.F. 

RULE 

22707 

456 

AAA 

• 

• 

123 

DCC 

22?o9 

456 

AAA 

- 

m 

123 

DCC 

22729 

456 

AAA 

- 

- 

123 

DCC 

25007 

456 

AAA 

- 

- 

123 

DCC 

25009 

456 

AAA 

- 

- 

123 

DCC 

25029 

456 

AAA 

- 

- 

123 

DCC 

26809 

456 

AAA 

- 

- 

123 

DCC 

26829 

456 

AAA 

- 

- 

123 

DCC 

29905 

456 

AAA 

- 

- 

123 

DCC 

29929 

456 

AAA 

123 

AAA 

m 

- 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 
Dt  signation 

0 

P 

Q 

R 

S 

T 

U 

V 

W 


NASTRAN  EID 
2201031 
2201035 
2201036 
1330015 
2201032 
2201037 
1330014 
2590011 
1201211 
1330013 


Thickness 


Type 

Skin 

Skin 

Skin 

Skin 


Skin 

Skin 

Skin 

Skin 

Skin 


(IN.) 

.025 

.025 

.025 

.025 

.025 

.025 

.025 

.024 

.032 


X 


Skin 


025 


ROD  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GR1DPOINT 

FINAL  AREA 
(in.2) 

z 

.J 

Y 

A 

2200312 

R/SP2 

.097 

.097 

B 

1330105 

Doubler 

.055 

- 

- 

.055 

C 

2200313 

R/SP2 

.280 

- 

.280 

D 

2200314 

R/SP2 

.280 

- 

- 

.280 

E 

2200302 

R/SP2 

.079 

- 

- 

.079 

2200311 

R/SP2 

.097 

- 

- 

.097 

F 

1200303 

R/SP2 

.280 

- 

- 

.280 

G 

2200304 

R/SP2 

.280 

“ 

- 

.280 

H 

1330103 

Doubler 

.055 

- 

- 

.055 

I 

1330107 

Doubler 

.055 

- 

- 

.055 

J 

2200571 

Doubler 

.117 

- 

.117 

2590102 

R/SP2 

.172 

- 

.172 

2200301 

R/SP2 

.079 

- 

- 

.079 

K 

2201191 

Doubler 

.116 

- 

- 

.116 

1202102 

R/SP3 

.208 

- 

- 

.208 

L 

2590103 

R/SP2 

.269 

- 

.269 

M 

2201151 

Doubler 

.119 

- 

- 

.119 

2590104 

R/SP2 

.269 

- 

- 

.269 

1202103 

R/SP2 

.292 

- 

- 

.292 

N 

1330102 

Doubler 

.055 

- 

- 

.055 

1202104 

R/SP2 

.292 

- 

- 

.292 

3-212 


3. 1.5.1  Main  Rotor  Mast,  Transmission,  Mounts,  Lift  Link  -  Detail 


Rigid  clement  modeled 
with  MPC  equations  (TYP) 


200lbb# 

51 

7001b  3  • 

0 

?00l<b» 

(f) 

Hi 

20011/ # 

frl 

llJ 

200121 • 

frl 

HI 

200121 • 
L 

U 

200114  • 

fi I 

K 

Hi 


200190  • 

0 


7110// 

2111’ 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F . 

RULE 

D.O.F. 

RULE 

18983 

4 

A 

m 

12356 

AAAAA 

18987 

4 

A 

- 

- 

12356 

AAAAA 

19765 

45 

AA 

- 

- 

16 

DA 

21183 

4 

A 

- 

m 

12356 

AAAAA 

21187 

4 

A 

- 

m 

12356 

AAAAA 

21485 

156 

AAA 

- 

- 

34 

AA 

189073 

- 

- 

123456 

AAAAAA 

- 

- 

189077 

- 

123456 

AAAAAA 

- 

I 

*  i 

211073 

m 

- 

123456 

AAAAAA 

1 

211077 

m 

- 

123456 

AAAAAA 

- 

j  214075 

a 

- 

123456 

AAAAAA 

200070 

«• 

- 

- 

123456 

BBDAAA 

200078 

- 

- 

m 

3456 

DAAA  ' 

200079 

- 

123456 

BBDAAA  ! 

200086 

i 

. 

- 

- 

m 

13456 

BDAAA 

200087 

- 

- 

- 

- 

23456 

BDAAA 

200095 

- 

- 

23456 

BDAAA  j 

200096 

- 

13456 

BDAAA  1 

200101 

- 

- 

123456 

BBDAAA  ; 

200106 

- 

" 

- 

3456 

DAAA 

200114 

- 

" 

123456 

BBDAAA  , 

200121 

- 

- 

- 

3456 

DAAA 

200129 

- 

- 

; 

- 

12456 

BBAAA 

200137 

- 

- 

i 

- 

3456 

DAAA 

200145 

* 

- 

1 

- 

123456 

BBDAAA 

200153 

- 

- 

- 

3456 

DAAA 

200155 

- 

- 

- 

- 

123456 

BBDAAA  1 

1 

_  j. 

_ _  _ _ 

... - -  - 

- -  - - J 

3-215 


SPRING  ELEMENT  DATA 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.K. 

_ _ 

RULE 

D.O.F. 

RULE 

18663 

m 

_ 

• 

• 

123456 

DCCAAA 

L8667 

- 

- 

- 

- 

123456 

DCCAAA 

18683 

- 

- 

6 

A 

1245 

DCAA 

18687 

- 

- 

6 

A 

1245 

DCAA 

18983 

4 

A 

- 

- 

12356 

AAAAA 

18987 

4 

A 

- 

- 

12356 

AAAAA 

21183 

4 

A 

- 

- 

12356 

AAAAA 

21187 

4 

A 

- 

- 

12356 

AAAAA 

21343 

4 

A 

- 

- 

12356 

DCCAA 

21345 

4 

A 

- 

- 

12356 

DCCAA 

21347 

4 

A 

- 

- 

12356 

DCCAA 

21363 

6 

A 

- 

•» 

12345 

DCCAA 

21364 

456 

AAA 

- 

■a 

123 

DCC 

21366 

456 

AAA 

- 

- 

123 

DCC 

21367 

6 

A 

- 

m 

12345 

DCCAA 

21383 

m 

• 

- 

- 

12456 

DCAAA 

21387 

m 

- 

" 

- 

12456 

DCAAA 

21485 

156 

■ 

AAA 

- _ I 

- 

34 

■  ■  . - 

AA 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Lc  t  ter 

Dos i^na t ion 

NASTRAN  EID 

- 

Type  _ 

Thickness 

(IN.) 

S 

1210590 

Web 

.050 

T 

1210470 

Web 

.050 

3-219 


ROD  EL  KM  KM 


LETTER 

DES IGNAT  f ON 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (  i  u  .  2  ) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

Z 

Y 

L 

r  — i 

1210592 

Brace 

.137 

- 

- 

.137 

M 

1210472 

Brace 

.137 

- 

- 

.137 

0 

1210102 

Brace 

.473 

- 

- 

.473 

P 

1210591 

Brace 

.137 

- 

- 

.137 

Q 

1210471 

Brace 

.137 

- 

- 

.137 

R 

1210092 

Brace 

.707 

m 

- 

.707 

CBAR  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

SECTION  PROPERTIES 

AREA 

(in.2) 

INERTIA-PLANE  1 
(In.4*) 

INERTIA-PLANE  2 
(in.4) 

TORSION 
(ir .4) 

A 

1070321 

2.100 

13.035 

6.442 

0.0 

B 

1070311 

2.100 

13.035 

6.442 

0.0 

C 

1210611 

0.643 

0.342 

2.081 

0.0 

D 

1210612 

0.643 

0.342 

2.081 

0.0 

E 

1210613 

0.643 

0.342 

2.081 

0.0 

F 

1210211 

0.643 

0.342 

2.081 

0.0 

G 

1210212 

0.643 

0.342 

2.081 

0.0 

II 

1210213 

0.643 

0.342 

2.081 

0.0 

i  A 

3440011 

1.405 

2.216 

0.0 

0.0 

j  A  I 

3440012 

1.405 

2.216 

0.0 

0.0 

K 

1210101 

1.643 

5.770 

5.205 

0.0 

_ N _ 

1210091 

1.643 

5.770 

5.205' 

0.0 

NOTES  -  ’ 


A 

Offsets 

at 

End 

A: 

x=0. 56 

in. , 

y=0.0 

in. , 

z=-2 . 96 

in 

A 

Of  fse  ts 

at 

End 

B: 

x=0.0 

in. , 

y=0.0 

in. , 

z=-2.96 

in 

Of  fsets 

a  t 

End 

A: 

x=0. 0 

in. , 

y=0.0 

in. , 

z=-2.96 

in 

Offsets 

at 

End 

B: 

x=0. 56 

in. , 

y=0.0 

in. , 

z=-2,96 

in 

J 

1 

J 


3-220 


3 . 1 . 6 . 1  Landing  Gea r  and^  Mounts  -  Del  u  L 


Pin  joint  modeled 
with  MPC  equations 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

2 I 1001 

• 

123456 

DDDAAA 

211002 

- 

- 

- 

123456 

DDDAAA 

214901 

- 

- 

- 

456 

AAA 

214902 

- 

- 

- 

- 

456 

AAA 

215101 

- 

- 

- 

- 

123456 

DDDAAA 

215102 

- 

- 

- 

- 

123456 

DDDAAA 

215201 

- 

- 

- 

- 

123456 

DDDAAA 

215202 

- 

- 

- 

- 

123456 

DDDAAA 

222001 

- 

- 

- 

456 

AAA 

222002 

- 

- 

- 

456 

AAA 

222201 

- 

- 

- 

- 

123456 

DDDAAA 

222202 

- 

- 

- 

a> 

123456 

DDDAAA 

222301 

• 

“ 

- 

- 

123456 

DDDAAA 

222302 

- 

m 

- 

- 

123456 

DDDAAA 

223401 

- 

- 

- 

123456 

DDDAAA 

223402 

" 

m 

_ : _ i 

• 

123456 

DDDAAA 

3-223 


CBAK  KI.I.NI  NI  DATA 


3-224 


Rigid  element 
modeled  with  MPC 


GRID  l’OIM  L)A  1 A 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F  . 

RULE 

D.O.F. 

RULE 

14803 

456 

AAA 

123 

AAA 

• 

• 

14807 

456 

AAA 

123 

AAA 

- 

- 

14823 

456 

AAA 

123 

AAA 

- 

- 

14827 

456 

AAA 

12  3 

AAA 

- 

15212 

- 

- 

123 

BBB 

456 

AAA 

15218 

- 

- 

123 

BBB 

456 

AAA 

15603 

456 

AAA 

123 

AAA 

- 

15607 

456 

AAA 

123 

AAA 

• 

j 

15623 

456 

AAA 

123 

AAA 

- 

i 

1 

15627 

456 

AAA 

123 

AAA 

- 

I 

m 

21801 

456 

AAA 

- 

- 

123 

DCC 

21803 

456 

AAA 

m 

- 

123 

DCC 

21807 

456 

AAA 

- 

- 

123 

DCC 

21809 

456 

AAA 

_ 

123 

DCC 

21821 

456 

AAA 

- 

- 

123 

DCC 

21823 

456 

AAA 

- 

- 

123 

DCC 

21827 

456 

AAA 

- 

- 

123 

DCC 

!  21829 

456 

AAA 

- 

" 

123 

DCC 

!  22312 

456 

AAA 

123 

BBB 

- 

22318 

456 

AAA 

123 

BBB 

- 

- 

22701 

456 

AAA 

. 

• 

123 

DCC  1 

22703 

456 

AAA 

- 

- 

123 

DCC 

22707 

456 

AAA 

- 

- 

123 

DCC 

22709 

456 

AAA 

- 

123 

DCC 

'  22721 

456 

AAA 

- 

123 

DCC 

22723 

456 

AAA 

1 

* 

123 

DCC 

22727 

,  456 

AAA 

! 

_ 

123 

DCC 

22729 

456 

AAA 

- 

- 

123 

DCC 

3-226 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

A 

1720021 

Fitting 

0.155 

B 

1720022 

Fitting 

0.155 

C 

1720024 

Fitting 

0.155 

D 

1720023 

Fi tting 

0.155 

E 

1720015 

Fitting 

0.155 

F 

1720016 

Fitting 

0.155 

G 

1720018 

Fitting 

0.155 

H 

1720017 

Fi tting 

0.155 

I 

1720025 

Fi tting 

0.155 

J 

1720026 

Fitting 

0.155 

K 

1720028 

Fitting 

0.155 

L 

1720027 

Fitting 

0.155 

M 

1720011 

Fitting 

0.155 

N 

1720012 

Fi tting 

0.155 

0 

1720014 

Fi tting 

0.155 

P 

1720013 

Fi tting 

0.155 

3-227 


3.1.7  Engine  Mounting  Subassembly 


x  FS  234 


3-229 


Forward  Ca 


CHID  POINT  DATA 


D.O.K 


345 

345 

345 

345 

345 


MPC 


OMIT 


AAA 

I 

AAA 

AAA  | 
AAA  | 
AAA 


D  .0  .F . 


12456 
23456 
12356 
1236 
126 
1236 
12356 
23456 
12456 
123456 
23456 
23456 
123456 
123456 
23456 
23456 
123456 
123456 
23456 
123456 
1236 
1236 
1236 
123456 
23456 
123456 
126 
126 
126 
126 
126 


RLT.E 


DC  AAA 
CCAAA 
DCCAA 
DCCA 
DCA 
DCCA 
DCCAA 
CCAAA  j 
DCAAA  ! 
DCCAAA 
CCAAA 
CCAAA 
DCCAAA 
DCCAAA 
CCAAA 
CCAAA 
DCCAAA 
DCCAAA 
CCAAA 
DCCAAA 
DCCA 
DCCA 
DCCA 
i  DCCAAA 
CCAAA 
DCCAAA 
j  DDA 
DDA 
DDA 
DDA 


GRID  POINT  DATA  (CONT.) 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D  .0  ,K . 

RULE 

D.O  .F. 

RULE 

71914 

- 

m 

345 

AAA 

126 

DDA 

71916 

- 

m 

345 

AAA 

126 

DDA 

71918 

- 

m 

345 

AAA 

126 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

UU 

1875763 

Web 

.125 

vv 

1875868 

Web 

.125 

ww 

1875256 

Web 

.125 

XX 

1874357 

Web 

.125 

YY 

1875847 

Web 

.125 

ZZ 

1875953 

Web 

.125 

AAA 

L874251 

Web 

.125 

BBB 

1874352 

Web 

.125 

CCC 

187485  } 

Web 

.125 

ODD 

1875448 

Web 

.125 

3-235 


ROD  ELFMKN I  DAi'A 


LETTER 

DESIGNATION 


NASTRAN 

EID 


AREA 
( in  .2 ) 


CBAR  El. I. MEN  I  DATA 

SECTION  PROPERTIES 

INERTIA- PLANE  1  INERTIA-1 

(in.4)  ( in  ,4 


A 

1866100 

0.424 

0.070 

B 

1876162 

1.828 

0.087 

c  A 

1876263 

2.133 

0.537 

D 

1876364 

1.133 

0.0 

E 

1876465 

1.036 

0.0 

F 

1876566 

1.036 

0.0 

G 

1876667 

1.133 

0.0 

H  A 

1876768 

2.133 

0.537 

1 

1876869 

1.828 

0.087 

J 

1866900 

0.424 

0.070 

L  A 

1875763 

1.500 

0.070 

M  A 

1876758 

1.500 

0.070 

0 

1865600 

0.424 

0.070 

P 

1875657 

1.500 

0.070 

i 

Q 

1875859 

1.500 

0.070 

R 

1865900 

0.424 

0.070 

s 

1875156 

0.858 

0.004 

T 

1875257 

0.512 

0.003 

II 

1874363 

0.512 

0.0 

X 

1874767 

0.512 

0.0 

Y 

1875358 

0.512 

0.003 

Z 

1 

1875459 

0.858 

0.004 

AA 

1865100 

0.424 

0.070 

RR 

1875152 

1.500 

0.070 

CC 

1875354 

1.500 

0.070 

1  DD 

1 

1865400 

0.424 

0.070 

EE 

1874151 

0.569 

0.001 

CC  .4 

1875243 

1.500 

0.070 

!  Ml!  A 

1 

1874753 

1.500 

0.070 

J.I 

1874954 

0.569 

0.001 

i  KK 

i  j 

1864100 

0.367 

0.046 

!  LL 

-l 

1874142 

i  1.828 

i - 

0.087 

:  l 

INERTIA-PLANE  2 
(in.4*) 

TORSION 

(in.4) 

0.500 

0.215 

0.574 

0.260 

1.937 

0.453 

0.497 

0.0 

0.403 

0.0 

0.403 

0.0 

0.497 

0.0 

i 

1.937 

0.453 

0.574 

0.260 

0.500 

0.215 

0.500 

0.215 

0.500 

0.215 

0.500 

0.215 

0.500 

0.215 

0.500 

0.215 

| 

0.500 

0.215 

1.070 

0.015 

0.179 

0.010 

0.179 

0.0 

0.179 

0.0 

0.179 

0.010 

1.070 

0.015 

0.500 

0.215 

0.500 

i  1 

0  215 

0.500  ! 

0.215 

0.500 

0.215 

0.981 

0.003 

0.500 

0.215 

0.500 

0.215 

0.981 

0.003 

0.433 

0.  146 

0.574  i 

U  - -  ■  - - - - l 

o.  260 

3-237 


CBAK  KI.I'.Ml.N  I  DATA  (CONT.) 


r 


i 


I «  I  ION  PROPERTIES 


LETTER 

DESIGNATION 

MM  A 

NN 

00 

PP 

QQ 

RR  A 

SS 

TT 


NAS  TRAN 
E1D 


AKt  A 

( in .^ ) 


INERTIA-PIANE  ! 
(In.*  > 


INERTIA-PLANE  2 
(in.4) 


TORSION 

(in.4) 


1874243 

2.133 

0.537 

1874344 

0.928 

0.0 

1874445 

0.928 

0.0 

1874546 

0.928 

0.0 

1874647 

0.928 

0.0 

1874748 

2.133 

0.537 

1874849 

1.828 

0.087 

1864900 

0.367 

0.046 

1.937 

0.453 

0.407 

0.0 

0.407 

0.0 

0.407 

0.0 

0.407 

0.0 

1.937 

0.453 

0.574 

0.260 

0.433 

0.146 

NOTES  - 

A  Pin  flags  at  End  B:  6 

A  Pin  flags  at  End  A:  6 

A  Pin  flags  at  End  B:  456 

A  Pin  flags  at  End  A:  456 


3-238 


CHID  I’OIM  DA  I A 


1 

GRID 

PO  LNT 

SPG 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F . 

RULE 

D.O.F. 

RILL 

19741 

• 

123456 

DCCAAA  ! 

19742 

- 

- 

- 

23456 

CCAAA 

19743 

4 

A 

- 

- 

12356 

DCCAA 

19745 

45 

AA 

- 

- 

136 

DCA 

19747 

4 

A 

- 

- 

12356 

DCCAA 

19748 

- 

- 

. 

- 

23456 

CCAAA 

19749 

- 

- 

* 

123456 

DCCAAA 

19751 

- 

- 

m 

m 

12456 

DC  AAA 

19752 

- 

- 

- 

23456 

CCAAA 

19758 

- 

- 

- 

- 

23456 

CCAAA 

19759 

- 

• 

12456 

DC  AAA 

19761 

- 

- 

- 

123456 

DCCAAA 

19762 

’ 

m 

- 

m 

23456 

CCAAA 

19763 

* 

A 

“ 

12356 

DCCAA 

19765 

45 

AA 

16 

DA 

19767 

4 

A 

• 

m 

12356 

DCCAA 

19768 

- 

- 

23456 

CCAAA 

1 

19769 

m 

m 

123456 

DCCAAA 

61923 

" 

1245 

AAAA 

36 

DA 

61927 

• 

1245 

AAAA 

36 

DA 

71923 

- 

1245 

AAAA 

| 

i 

36  ! 

DA 

1  71927 

- 

1 

I  1245 

AA/A 

JL 

36  ^ 

D*  _ ; 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  tter 

Dt  s  ignation 

NASTRAN'  E  ID 

Type 

Thickness 

(IN.) 

FF 

1 975162 

Web 

0.400 

CG 

1975263 

Web 

0.200 

HH 

1975867 

Web 

0.200 

£1 

1975869 

Web 

0.400 

JJ 

1974152 

Web 

0.200 

KK 

1974352 

Web 

0.200 

LL 

1974365 

Web 

0.200 

SHEAR  PANE! /MEMBRANE  ELEMENT  DATA  (CONT.) 


Letter 

Designation 

NASTRAN  ELD 

Type 

Thickness 

(IN.) 

MM 

1974567 

Web 

0.200 

NN 

1974758 

Web 

0.200 

00 

1974859 

Web 

0.200 

ROD  ELEMEN!  DMA 


LETTER 

NASTRAN 

r 

ACTl'Al. 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 

DESIGNATION 

EID 

.. 

TYPE 

AREA  On/) 

Z 

1 

Y 

( in ) 

A 

1976261 

R/SP1 

-1 

! 

_  1 

- 

^  —  ■—  ■  -  — 

.165 

C 

1976563 

R/SPl 

.329 

- 

- 

.329 

D 

1976765 

R/S?l 

.329 

i 

.329 

F 

1976968 

R/SPl 

.165 

- 

- 

.165 

G 

1976151 

R/SP2 

1.528 

- 

- 

1.528 

H 

1976252 

R/SP2 

1.526 

- 

- 

1.528 

L 

1976858 

R/SP2 

1.528 

- 

- 

1.528 

J 

1976959 

R/SP2 

1.528 

- 

- 

1.528 

L 

1975251 

R/SPl 

0.412 

- 

- 

0.412 

M 

1976352 

R/SP3 

0.288 

- 

- 

0.288 

N 

1975867 

R/SP3 

0.288 

- 

- 

0.288 

0 

1975958 

R/SPl 

0.412 

- 

- 

0.412 

Q 

1975141 

R/SP2 

0.764 

- 

- 

0. 7b^ 

R 

1975242 

R/SP2 

0.981 

- 

- 

0.981 

s 

1976343 

R/SP2 

1.009 

- 

- 

1 . 009 

T 

1974565 

Doubler 

0.825 

- 

- 

0.825 

1976545 

R/SP2 

1.584 

- 

- 

1.584 

U 

1976747 

R/SP2 

1.009 

- 

- 

1.004 

V 

1975848 

R/SP2 

0.9s  l 

- 

- 

0.981 

w 

1975949 

R/SP2 

0.764 

- 

- 

0.764 

Y 

1974241 

R/SPl 

0.247 

- 

- 

0.247 

2 

1974342 

R/SP3 

0.288  ! 

- 

- 

0.288 

AA 

1974543 

R/SPl 

0.329 

- 

- 

0.  324 

BB 

1974745 

R/SPl 

0.329 

- 

- 

0.329 

1 

cc 

1974847 

R/SP3  ! 

CO 

CO 

f'i 

« 

o 

• 

i 

0.288 

DD 

1974948 

R/SPl 

0.247  | 

- 

1 

0.247 

C.BAK  ELI  Ml  N  i  DATA 


D  L97656?  2.063  0.0  !  1.300  0.0 

E  A  1976768  2.063  0.097  j  1.300  j  0.320 

F  1976869  2.019  0.437  13.573  j  0.174 


G 

1975161 

1.845 

0.026 

3.113 

0.103 

H 

1975262 

0.825 

0.006 

0.520 

0.023 

I 

1975868 

0.825 

0.006 

0.520 

0.023 

J 

1975969 

1.845 

0.026 

3. 113 

0.103 

K 

1975100 

0.694 

0.208 

1.302 

0.624 

L 

1975152 

1.283 

0.113 

2.156 

0.075 

0 

1975859 

1.283 

0.113 

2.156 

O.f  ' 

P 

1975900 

0.694 

0.208 

1.302 

u. 

Q 

1974151 

1.845 

0.026 

3.113 

0.1C< 

R 

1974252 

0.825 

0.006 

0.520 

0.C23 

s 

1974363 

0.825 

0.0 

0.520 

0.0 

u 

1974767 

0.825 

0.0 

0.520 

0.0 

V 

1974858 

0.825 

0.006 

0.520 

0.023 

u 

1974959 

1.845 

0.026 

3.113 

0.103 

X 

1974100 

0.694 

0.208 

1.302 

0.624 

Y 

1974142 

2.453 

0.965 

10.405 

0.497 

z  A 

1974243 

1.650 

0.050 

1.040 

0.171 

AA 

1974345 

1.650 

0.0 

1.040 

0.0 

BB 

1974547 

1.650 

0.0 

1.040 

0.0 

!  cc  A 

1974748 

1.650 

0.050 

1.040 

0.171 

DD 

1974849 

2.453 

0.965 

10.405 

0.497 

EE 

1 

1974900 

0.694 

_ _ 

0.208 

1.302 

0.624 

NOTES  - 

A 

A 


Pin  flags  at  End  B:  6 
Pin  flags  at  End  A:  6 


3-242 


CHID  POINT  DA  l A 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

21341 

m 

. 

• 

_ 

12456 

DCAAA 

21343 

4 

A 

- 

- 

12356 

DCCAA 

21345 

4 

A 

- 

m 

12356 

DCCAA 

21347 

4 

A 

- 

m 

12356 

DCCAA 

21349 

- 

- 

- 

- 

12456 

DCAAA 

61935 

- 

- 

1245 

AAAA 

36 

DA 

71935 

- 

- 

1245 

AAAA 

36 

DA 

CBAR  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

SECTION  PROPERTIES 

AREA 

(in.2) 

INERTIA-PLANE  1 

(in. 4) 

INERTIA-PLANE  2 
(in.4) 

TORSION 

(in.4) 

A 

2134100 

0.469 

0.047 

0.899 

0.164 

B  A 

2124143 

1.562 

0.725 

1.422 

0.063 

C 

2124345 

0.812 

0.0 

0.343 

0.008 

D 

2124547 

0.812 

0.0 

0.343 

0.008 

E 

2124749 

1.562 

0.725 

1.422 

0.063 

F  A 

2134900 

0.469 

0.047 

0.899 

0.161 

NOTES  - 

A  Pin  flags  at  End  B:  6 

A  Pin  flags  at  End  A:  6 


3-244 


View  looking  outboard 


M2H# 


65JII# 


with  MPC  equations 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

62211 

456 

AAA 

■■ 

123 

DDD 

62213 

- 

- 

- 

123456 

DDDAAA 

62217 

- 

m 

- 

m 

123456 

DDDAAA 

62219 

456 

AAA 

- 

- 

123 

DDD 

62221 

- 

- 

123456 

DDDAAA 

62224 

- 

- 

- 

- 

123456 

DDDAAA 

62226 

- 

- 

- 

- 

123456 

DDDAAA 

62229 

- 

- 

- 

m 

123456 

DDDAAA 

62231 

- 

- 

- 

- 

123456 

DDDAAA 

62239 

- 

- 

- 

m 

123456 

DDDAAA 

62811 

456 

AAA 

- 

- 

123 

CDC 

62819 

456 

AAA 

Ml 

- 

12 

CD 

62821 

456 

AAA 

- 

- 

123 

CDC 

62829 

456 

AAA 

- 

- 

3 

C 

62831 

456 

AAA 

- 

- 

123 

CDC 

62839 

456 

AAA 

- 

- 

12 

CD 

63411 

456 

AAA 

- 

- 

123 

CDC 

63419 

456 

AAA 

- 

- 

123 

CDC 

63421 

456 

AAA 

” 

- 

3 

C 

63429 

456 

AAA 

- 

- 

12 

CD 

63431 

456 

AAA 

- 

- 

123 

CDC 

63439 

456 

AAA 

- 

- 

123 

CDC 

64211 

456 

AAA 

- 

- 

123 

CDC 

64219 

456 

AAA 

- 

- 

12 

CD 

64221 

456 

AAA 

- 

- 

123 

CDC 

64229 

- 

- 

456 

AAA 

- 

64231 

456 

AAA 

- 

- 

123 

CDC 

64239 

456 

AAA 

- 

- 

12 

CD 

65011 

456 

AAA 

- 

- 

123 

CDC 

65019 

456 

AAA 

- 

- 

123 

CDC 

65021 

456 

AAA 

- 

- 

3 

C 

3-248 


SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

A 

6221124 

Bulkhead 

.125 

B 

6221326 

Bulkhead 

.125 

C 

6221729 

Bulkhead 

.125 

D 

6222431 

Bulkhead 

.125 

E 

6222439 

Bulkhead 

.125 

F 

6222639 

Bulkhead 

.125 

G 

6281129 

Bulkhead 

.125 

H 

6282139 

Bulkhead 

.125 

I 

6341129 

Bulkhead 

.125 

j 

6342139 

Bulkhead 

.125 

K 

6421129 

Bu lkhead 

.125 

L 

6422139 

Bulkhead 

.125 

M 

6501129 

Bulkhead 

.125 

N 

6502139 

Bulkhead 

.125 

0 

659112° 

Bulkhead 

.125 

P 

6592139 

Bulkhead 

.125 

3-249 


View  looking  outboard 


•  MM 


Inboard  wing  stores  with  MPC  equations 

attach  point 


•  75*11 


'WM  •  750  7!  • 


3-251 


GRID  I'UIM  DA  l A 


GRID 

POINT 

SPC 

MIT 

OMIT 

D.O.F. 

RULE 

D.O.F. 

_  _ 

RULE 

D.O.F. 

RULE 

722II 

456 

AAA 

123 

DDD 

72213 

- 

- 

- 

123456 

DDDAAA 

72217 

- 

- 

- 

- 

123456 

DDDAAA 

72219 

456 

AAA 

m 

- 

123 

CDC 

72221 

- 

- 

- 

- 

123456 

DDDAAA 

72224 

- 

- 

- 

- 

123456 

DDDAAA 

72226 

- 

- 

- 

- 

123456 

DDDAAA 

72229 

. 

- 

- 

- 

123456 

DDDAAA 

72231 

- 

- 

- 

- 

123456 

DDDAAA 

72239 

- 

- 

- 

- 

123456 

DDDAAA 

72811 

456 

AAA 

- 

- 

123 

DDD 

72819 

456 

AAA 

m 

12 

CD 

72821 

456 

AAA 

a 

- 

123 

CDC  | 

72829 

|  456 

AAA 

- 

m 

3 

C  | 

72831 

1  456 

AAA 

- 

- 

123 

CDC 

72839 

456 

AAA 

- 

- 

12 

CD 

73411 

456 

AAA 

- 

- 

123 

CDC 

73419 

1  456 

AAA 

- 

- 

123 

CDC 

73421 

,  456 

AAA 

“ 

3 

C 

73429 

|  456 

AAA 

- 

12 

CD 

73431 

456 

AAA 

” 

123 

CDC 

73439 

456 

AAA 

123 

CDC  j 

74211 

456 

AAA 

123 

CDC 

74219 

456 

AAA 

12 

CD  | 

74221 

I  456 

AAA 

- 

- 

123 

CDC  ! 

74229 

1 

“ 

456 

AAA 

- 

. 

|  74231 

|  456 

AAA 

- 

- 

123 

CDC 

74239 

456 

AAA 

- 

12 

CD  | 

75011 

456 

AAA 

- 

123 

CDC 

75019 

456 

AAA 

- 

123 

CDC  j 

75021 

456 

AAA 

- 

- 

3 

C  1 

75029 

456 

AAA 

- 

- 

12 

CD 

75031 

456 

AAA 

- 

123 

CDC  1 

3-252 


GRID  POINT  DATA  (CONT.) 


GRID 

POINT 

SPC 

MPC. 

OMIT 

D.O.F. 

RULE 

D.O.K . 

RULE 

D.O.F. 

RULE 

75039 

456 

AAA 

m 

123 

CDC 

75911 

456 

AAA 

- 

- 

123 

CDC 

75919 

456 

AAA 

- 

- 

12 

CD 

75921 

456 

AAA 

- 

- 

123 

CDC 

75929 

_ 

- 

456 

AAA 

| 

- 

- 

75931 

456 

AAA 

- 

123 

CDC 

75939 

456 

L  --  -  - 

AAA 

L  ' _ 

L  12 

i _ CD 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type  _ 

Thickness 

(IN.) 

A 

7221124 

Bulkhead 

.125 

B 

7221326 

Bulkhead 

.125 

C 

7221720 

Bulkhead 

.125 

D 

7222431 

Bulkhead 

.125 

E 

7222439 

Bulkhead 

.125 

F 

7222639 

Bu lkhead 

.125 

G 

7281129 

Bulkhead 

.125 

H 

7282  139 

Bulkhead 

.125 

I 

7341129 

Bulkhead 

.125 

J 

7  342139 

Bulkhead 

.12  5 

K 

7421129 

Bulkhead 

.125 

L 

7422139 

Bulkhead 

.125 

M 

7501129 

Bulkhead 

.125 

N 

7502139 

Bulkhe ad 

.125  , 

0 

7591129 

Bulkhead 

.125  | 

P 

7592139 

Bulkhead 

.125 

3-253 


3 . 2 . 2 . 3  Right  Wing  Spars  Detail 


»«?< 

tw  •  (I  Q  )#0 


a  a 


Ml 


UK  i 


Kin 


ss»u 


Mill 

f  ru#cr 


M  M 


L  l 


«M<* 

Forward  S^ar 


:)*CC^  j 

t4?H 


till  I  b.’»' 

D*(T  B  zm 


j  r 


j  j 


-i. 

IMH 


r~ 


L 


i 

WJI3 


S?IU 


^  G 

s??n 


View  looking  if t 


GK  ID  POINT  L)A  1 A 


— 

(.KID 

POINT 

SPf 

M1M 

D.O.i  .  j  RULE 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

1 

62211 

456 

AAA 

m 

- 

123 

DDD 

62213 

m 

- 

- 

- 

123456 

DDDAAA 

62217 

- 

- 

- 

123456 

DDDAAA 

62219 

456 

AAA 

- 

- 

123 

DDD 

62221 

- 

- 

123456 

DDDAAA 

62224 

- 

- 

- 

123456 

DDDAAA 

62226 

123456 

DDDAAA 

t>2229 

- 

- 

123456 

DDDAAA 

62231 

- 

- 

123456 

DDDAAA 

62239 

- 

- 

123456 

DDDAAA 

62811 

456 

AAA 

- 

123 

CDC 

62819 

456 

AAA 

- 

m 

CD 

62821 

456 

AAA 

- 

m 

123 

CDC 

!  62829 

I 

456 

AAA 

- 

m 

3 

C 

62831 

-.56 

AAA 

- 

m 

123 

CDC 

62839 

456 

AAA 

- 

m 

12 

CD 

63411 

456 

AAA 

- 

m 

123 

CDC 

63419 

456 

AAA 

- 

123 

CDC 

63421 

456 

AAA 

- 

3 

C 

63429 

456 

AAA 

- 

12 

CD 

63431 

456 

AAA 

- 

123 

CDC 

634  14 

456 

AAA 

- 

123 

CDC 

64211 

456 

AAA 

- 

123 

CDC 

6*219 

456 

AAA 

- 

12 

CD 

6*221 

456 

AAA 

- 

- 

12  3 

CDC 

64224 

- 

- 

456 

AAA 

- 

- 

64231 

456 

AAA 

- 

- 

123 

CDC 

642  39 

456 

AAA 

- 

12 

CD 

65011 

456 

i 

AAA 

- 

123 

CDC 

65014 

l  456 

AAA 

l 

- 

. 

123 

CDC 

65021 

456 

AAA 

- 

' 

3 

C 

65029 

456 

AAA 

1 

_  i 

12 

CD 

3-255 


GRI!)  I’O INI'  l)AIA  (CONT.) 


3-256 


GRID  POINT  DATA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULP 

D.O.F. 

RULE 

D.O.F. 

RULE 

72211 

456 

AAA 

"  "  " 

123 

DDD 

72213 

- 

- 

- 

- 

123456 

DDDAAA 

72217 

- 

- 

- 

- 

123456 

DDDAAA 

72219 

456 

AAA 

- 

•m 

123 

DDD 

72221 

- 

- 

- 

- 

123456 

DDDAAA 

72224 

- 

- 

- 

123456 

DDDAAA 

72226 

- 

- 

- 

123456 

DDDAAA 

72229 

- 

- 

- 

- 

123456 

DDDAAA  t 

72231 

- 

- 

- 

- 

123456 

DDDAAA 

72239 

- 

- 

- 

- 

123456 

DDDAAA 

72811 

456 

AAA 

- 

- 

123 

CDC 

72819 

456 

AAA 

12 

\ 

CD 

72821 

456 

AAA 

m 

123 

CDC 

72829 

456 

AAA 

m 

- 

3 

c  ; 

72831 

456 

AAA 

123 

CDC  i 

72839 

456 

AAA 

- 

- 

12 

CD 

73411 

456 

AAA 

“ 

mm 

123 

CDC  , 

73419 

456 

AAA 

123 

CDC 

73421 

456 

AAA 

- 

3 

C 

73429 

456 

AAA 

12 

CD 

73431 

456 

AAA 

. 

- 

123 

CDC 

73439 

456 

AAA 

- 

- 

123 

CDC  , 

74211 

456 

AAA 

- 

- 

123 

CDC 

74219 

456 

AAA 

1 

12 

CD 

74221 

456 

AAA 

I 

- 

. 

123 

CDC 

74229 

- 

- 

456 

AAA 

- 

74231 

456 

AAA 

- 

- 

123 

CDC 

74239 

456 

AAA 

- 

- 

12 

CD 

75011 

456 

AAA 

- 

_ 

123 

CDC 

75019 

456 

AAA 

- 

123 

CDC 

75021 

456 

i 

AAA 

1 

• 

1 

3 

C 

75029 

456 

AAA 

1 

1 

- 

12 

CD 

75031 

>56  ...i 

AAA 

f 

_ 

- 

123 

C.v' 

3-261 


11) 


POINT  l)A  I A  (CONT.) 


ORID 

POINT 

SPC 

MPC. 

OMIT 

D.O.F. 

RULE 

D  .0  .F . 

RULE 

D.O.F. 

RULE 

75039 

456 

AAA 

123 

CDC 

75911 

456 

AAA 

- 

- 

123 

CDC 

75919 

j 

456 

AAA 

- 

- 

12 

CD 

75921 

456 

AAA 

- 

- 

123 

CDC 

75929 

- 

- 

456 

AAA 

- 

- 

75931 

456 

AAA 

- 

- 

123 

CDC 

75939 

456 

AAA 

- 

_ “ _ 

12 

CD 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

1 1 

7221119 

Web 

.150 

JJ 

7281119 

Web 

.130 

KK 

7341119 

Web 

.127 

LL 

7421119 

Web 

.124 

MM 

7501119 

Web 

.119 

NN 

7222129 

Web 

.182 

00 

7282129 

Web 

.177 

PP 

7342129 

Web 

.175 

QQ 

74221:9 

Web 

.174 

;  RR 

7502129 

Web 

.171 

,s 

722  31  39 

Web 

.064 

T‘ 

7  2831  19 

Web 

.075 

IIP 

7  34  U  39 

Web 

.074 

vv 

742  31  39 

Web 

.073 

ww 

75031 39 

Web 

.071 

3-262 


ROD  ELEMENT  DATA 


ROD  ELEMENT  DATA  (CONT. ) 


LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  ( i » . 2  ) 

OFFSETS  FROM 
GRIDPOINT 

FINAL  AREA 
(in.2) 

z 

Y 

V 

7344228 

R/SP3 

.232 

~~  —  " 

-  - 

.232 

7344229 

Cap 

1.310 

0.42 

0.0 

.966 

U 

7425028 

R/SP3 

.202 

- 

- 

.202 

7425029 

Cap 

.748 

0.34 

0.0 

.535 

X 

7505928 

R/SP3 

.171 

- 

- 

.171 

7505929 

Cap 

.595 

0.24 

0.0 

.443 

Y 

7222832 

R/SP3 

.026 

- 

- 

.026 

Z 

7283431 

Cap 

.150 

-0.12 

0.0 

.103 

7283432 

R/SP3 

.028 

_ 

. 

.028 

AA 

7344231 

Cap 

.150 

-0.12 

0.0 

.102 

7344232 

R/SP3 

.026 

- 

- 

.026 

BB 

7425031 

Cap 

.150 

-0.12 

0.0 

.101 

7425032 

R/SP3 

.025 

- 

- 

.025 

CC 

7505931 

Cap 

.150 

-0.12 

0.0 

.100 

7505932 

R/SP3 

.023 

- 

_ 

.023 

DD 

7222838 

R/SP3 

.026 

- 

- 

.026 

EE 

7283438 

R/SP3 

.028 

. 

- 

.028 

7283439 

Cap 

.200 

0.11 

0.0 

.154 

FF 

7344238 

R/SP3 

.026 

- 

_ 

.026 

7344239 

Cap 

.200 

0.11 

0.0 

.152 

GG 

7425038 

R/SP3 

.025 

' 

.025 

7425039 

Cap 

.200 

0.11 

0.0 

.150 

HH 

7505938 

A/SP3 

.023 

- 

- 

.023 

7505939 

Cap 

_ _ 

0.11 

0.0 

_ 

.149 

3-264 


CBAR  ELEMENT  DATA 


NASTRAN 

EID 

SI'1'™  ON  PROPERTIES 

AREA 
(in  ,2 ) 

INERTIA-PLANE  1 
( in.**) 

INERTIA-PLANE  2 
<in>) 

TORSION 

(in.**) 

1 - 

l  F 

A 

7222813 

1.790 

0.209 

1.023 

0.100 

G 

A 

7222817 

1.355 

0.072 

0.680 

0.046 

M 

A 

7222821 

1.341 

0.523 

0.996 

0.009 

R 

A 

7222824 

1.450 

0.147 

0.635 

0.009 

S 

A 

7222826 

1.410 

0.150 

0.656 

0.009 

T 

A 

7222829 

0.979 

0.217 

0.863 

0.009 

Y 

A 

7222831 

0.423 

0.044 

0.321 

0.009 

DD 

A  J 

7222839 

0.259  j  0.012 

0.117 

0.014 

NOTES  - 

A 


Pin  flags  at  End  B:  456 


3-265 


CHID  POINT  DATA 


|  GRID 

I  POINT 

SPC 

MPC 

0MI 

T 

D.O.F. 

-  -  - 

D  .0  .F  . 

RULE 

- - - - - 

D  .0  .F . 

RULE 

62211 

456 

AAA 

- 

123 

DDD 

62219 

456 

AAA 

- 

123 

DDD 

62221 

- 

- 

‘ 

123456 

DDDAAA 

62229 

- 

- 

* 

123456 

DDDAAA 

62231 

- 

- 

! 

1 

123456 

DDDAAA 

62239 

- 

- 

i 

i 

1 

1 

123456 

DDDAAA 

62811 

456 

AAA 

1 

1 

123 

CDC 

62819 

456 

AAA 

1 

i 

i 

1 

1 

12 

CD 

!  62821 

1  456 

AAA 

l 

| 

I 

123 

CDC 

!  62829 

j  456 

AAA 

j 

i 

- 

3 

c 

I 

1  62831 

j  456 

AAA 

- 

- 

123 

CDC 

j  62839 

456 

AAA 

| 

I 

i 

12 

CD 

I 

i  63411 

456 

AAA 

i 

- 

123 

CDC 

|  63419 

1 

456 

|  AAA 

i 

i  m 

m 

123 

CDC 

63421 

456 

i  AAA 

| 

m 

3 

C 

63429 

456 

AAA 

- 

12 

CD 

63431 

456 

AAA 

i 

- 

123 

CDC 

63439 

456 

i  AAA 

1 

- 

123 

CDC 

64211 

456 

AAA 

- 

- 

123 

!  CDC 

64219 

456 

'  AAA 

- 

12 

CD 

64221 

456 

AAA 

1  _ 

123 

CDC 

64229 

- 

- 

456 

.AAA 

“ 

64231 

456 

AAA 

1  " 

- 

12  3 

CDC 

64230 

456 

AAA 

- 

- 

12 

CD 

660a 

456 

AAA 

- 

- 

123 

CL*. 

60L0 

456 

AAA 

1 

- 

123 

CDC 

660  21 

456 

AAA 

- 

- 

6502O 

456 

AAA 

- 

- 

12 

CD 

650.1 1 

456 

AAA 

- 

- 

12  < 

CDC 

65034 

456 

AAA 

- 

- 

1  .  3 

CD' 

65011 

456 

AAA 

1 

- 

12  3 

CD' ' 

65919 

456 

AAA 

- 

- 

12 

1 

(  D 

1  65921^ 

456 

AAA 

_ t _ _ 

_ _ 

12  3 

CD 

3- 267 


c; K  1 1 )  I'l  .M  1j A  i  A  (CONT.) 


GRID 

POINT 

spr 

Ml'. 

i 

D.O.I  .  | 

_  .1 

RULE 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE  i 

-  - 1 

T —  r 

65929 

- 

- 

45b 

AAA 

- 

| 

65931 

456 

AAA 

123 

CDC 

65939 

456 

AAA 

1 

12 

CD 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Le  t  ter 
Designation 

......  . 

NASTRAN  ELD 

Type 

Thickness 

(IN.) 

A 

6221121 

Upper  Skin 

.On! 

B 

6222  L 3  I 

"pper  Skin 

.06  3 

C 

6281121 

Upper  Skin 

.06  3 

D 

6282 131 

Upper  Skin 

.063 

E 

6341121 

Upper  Skin 

.Ob  3 

F 

i 

6342131 

Upper  Skin 

.063 

1  G 

6421121 

i  pper  Skin 

.06  3 

H 

64221  31 

Upper  Skin 

.06  3 

1 

6501121 

Upper  Skin 

.06  3 

J 

65021 H 

Upper  Skin 

.063 

K 

6221924 

Lower  Skin 

.06  3 

1. 

62229  19 

Lower  Skin 

.06  3 

M 

, 

6281029 

Lower  Skin 

.06  3 

N 

62826  14 

Lower  Sk^n 

.06  3 

!  o 

6 ',4 19  29 

Lower  Skin 

.06  3 

p 

6  3429  36 

Lower  Skin 

.06  3 

Q 

0  .21426 

lower  Skin 

,  Jo  3 

K 

6422  9  34 

Lower  Skin 

.00  ' 

S 

6501424 

Lower  Skin 

1 

,06.3 

r 

6502939 

Lower  Skin  j 

_  i 

.06.3 

3-268 


GRID  POINT  DMA 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

72211 

456 

AAA 

123 

DDD 

72219 

456 

AAA 

- 

122 

DDD 

72221 

- 

- 

- 

- 

123456 

DDDAAA 

72229 

• 

- 

- 

- 

123456 

DDDAAA 

72231 

• 

- 

- 

- 

123456 

DDDAAA 

72239 

- 

- 

- 

123456 

DDDAAA 

72811 

456 

AAA 

- 

- 

123 

CDC 

72819 

456 

AAA 

- 

- 

12 

CD 

72821 

456 

AAA 

- 

- 

123 

CDC 

72829 

456 

AAA 

- 

- 

3 

C 

72831 

456 

AAA 

- 

- 

123 

CDC 

72839 

456 

AAA 

- 

- 

12 

CD 

73411 

456 

AAA 

■* 

123 

CDC 

73419 

456 

AAA 

- 

- 

123 

CDC 

73421 

456 

AAA 

- 

- 

3 

C 

73429 

456 

AAA 

- 

- 

12 

CD 

73431 

456 

AAA 

- 

- 

123 

CDC 

73439 

456 

AAA 

- 

123 

CDC 

74211 

456 

AAA 

- 

- 

123 

CDC 

74219 

456 

AAA 

- 

- 

12 

CD 

74221 

456 

AAA 

- 

- 

123 

CDC 

74229 

I 

- 

456 

AAA 

- 

- 

74231 

456 

AAA 

- 

- 

123 

CDC 

74239 

456 

AAA 

- 

12 

CD 

75011 

456 

AAA 

- 

- 

123 

CDC 

1  75019 

456 

AAA 

- 

m 

123 

CDC 

75021 

456 

AAA 

- 

- 

3 

C 

75029 

456 

AAA 

- 

- 

12 

CD 

75031 

456 

AAA 

- 

- 

123 

CDC 

75039 

456 

AAA 

•B 

123 

CDC 

75911 

456 

AAA 

- 

123 

CDC 

75919 

456 

AAA 

- 

- 

12 

CD 

75921 

456 

AAA 

- 

123 

CDC 

3-270 


GRID  POINT  DATA  (CONT.) 


GRID 

POINT 

SPC 

MPC 

OMIT 

D.O.F. 

RULE 

D.O.F. 

RULE 

D.O.F. 

RULE 

75929 

• 

456 

AAA 

m 

75931 

456 

AAA 

- 

- 

123 

CDC 

75939 

456 

AAA 

at 

- 

12 

CD 

SHEAR  PANEL/MEMBRANE  ELEMENT  DATA 


Letter 

Designation 

NASTRAN  EID 

Type 

Thickness 

(IN.) 

A 

7221121 

Upper  Skin 

.063 

» 

7222131 

Upper  Skin 

.063 

C 

7281121 

Upper  Skin 

.063 

D 

7282131 

Upper  Skin 

.063 

E 

7341121 

Upper  Skin 

.063 

F 

7342131 

Upper  Skin 

.063 

G 

7421121 

Upper  Skin 

.063 

H 

7422131 

Upper  Skin 

.063 

I 

7501121 

Upper  Skin 

.063 

.1 

7502131 

Upper  Skin 

.00  3 

K 

7221929 

Lower  Skin 

.06  1 

L. 

72229  19 

Lower  Skin 

.06  3 

M 

72819.") 

Lower  Skin 

.063 

N 

728293> 

Lowe.  Skin 

,063 

0 

7341929 

Lower  Skin 

.06  i 

P 

7342939 

Lower  Skin 

.06  1 

1  Q 

7421929 

Lower  Skin 

.063 

R 

7422939 

Lower  Skin 

.063 

S 

7501029 

Lower  Skin 

.063 

T 

7502939 

Lower  Skin 

.06  3 

•61914 


I 


•  61911 


Rigid  element  modeled 
with  MPC  equations  (TYP) 


i 

I 


3-272 


r 


GRID  POINT  DATA 


123456 


DDDAAA 

DDDAAA 

DDDAAA 


I  l  l  I  KK 
DESIGNATION 


NASTKAN 

ELD 


6131922 

6171922 

6221922 

6241922 

6261922 

6281922 

6341922 

6361922 


CBAR  ELEMENT  DATA 

\Ki.TTON  PROPERTIES 


AREA 

(in. 2) 


1.321 

1.550 

0.543 

0.543 

0.833 

0.833 

0.532 

0.986 


INERTIA-PI. ANE  1 

( in  > ) 


INERTIA-PLANE  2 
(in.4) 


TORSION 

(in.4) 


0.916 

0.995 

0.666 

0.457 

0.651 

0.091 

0.651 

0.091 

0.651 

0.091 

0.651 

0.091 

0.320 

0.091 

0.371 

0.137 

Offsets  at  End  Bs  x=0.0  in.,  y«0.0  in.,  Z--0.91  in 
Offsets  at  End  B:  x=0.0  in.,  y-0.0  in.,  z«  0.27  in 
Offsets  at  End  B:  x=0.0  in.,  y=0.0  in.,  Z--0.93  in 


3. 2. 2.8  Left  Wing  Lugs  Detail 


Rigid  element  modeled 
with  MPC  equations (TYP) 


OMIT 


CBAR  ELEMENT  DATA 


LETTER 

DESIGNATION 

NASTRAN 

EID 

SECTION  PROPERTIES 

AREA 

(in.2) 

INERTIA-PLANE  1 
(in.4) 

INERTIA-PLANE  2 
(in.4) 

TORSION 

(in.4) 

A 

713 1922 

1.321 

0.433 

0.916 

0.995 

B 

7171922 

1.550 

0.166 

0.666 

0.457 

C  A 

7221922 

0.543 

0.026 

0.651 

0.091 

D 

7241922 

0.543 

0.026 

0.651 

0.091 

E 

7261922 

0.833 

0.026 

0.651 

0.091 

F  A 

7281922 

0.833 

0.026 

0.651 

0.091 

G  A 

7341922 

0.532 

0.028 

0.320 

0.091 

H 

7361922 

0.986 

0.043 

0.371 

0.137 

NOTES  - 

A 

A 

A 


Offsets 

at 

End 

B: 

x=0.0 

in. , 

y-0.0 

in. , 

z— 0.91 

in 

Offsets 

at 

End 

B: 

X 

N 

O 

• 

O 

in. , 

n 

o 

• 

o 

in. , 

z*  0,27 

in 

Offsets 

at 

End 

B: 

x«0.0 

in. , 

o 

• 

o 

H 

in. , 

z*-0.93 

in 

TAILBOCM  AND  VERTICAL  FIN  MAJOR  ASSEMBLY 


Tailboom 


31745 

- 

- 

- 

12456 

DBAAA 

33845 

- 

- 

- 

13456 

DBAAA 

35945 

- 

- 

- 

- 

12456 

DBAAA 

38045 

- 

- 

- 

- 

13456 

DBAAA 

j 

40145 

- 

- 

- 

- 

456 

AAA 

42245 

- 

- 

12456 

DBAAA 

44345 

- 

| 

- 

- 

13456 

DBAAA 

45245 

1 

- 

- 

12456 

DBAAA 

46445 

- 

- 

- 

- 

456 

| 

AAA 
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CBAR  ELKMEN 1  DATA 


LETTER 

DESIGNATION 

NASTRAN 

E1D 

1  > l‘< :  1'  1  ON  PROPERTIES 

AREA 
( in  .“0 

INERT  I  A- I’lANE  1 
(in.4*) 

INERTIA-PLANE  2 
(in.4*) 

TORSION 

(in.4*) 

A 

3003170 

4.070 

594.72 

489.37 

831.65 

B 

3173380 

4.520 

600.01 

446.37 

596.95 

C 

3383590 

3.951 

442.91 

321.60 

466.00 

D 

3593800 

3.690 

316.50 

266.43 

355.73 

E 

3804010 

3.577 

219.23 

230.38 

278.33 

F 

4014220 

3.497 

169.75 

182.84 

220.43 

G 

4224430 

3.311 

125.97 

135.12 

158.63 

H 

4434520 

3.294 

107.66 

104.24 

117.30 

I 

4524640 

3.386 

110.39 

96.00 

107.1 

3.3.2. 1  Tailboom  Section  Properties  and  Stiffness  Distribution 


—  fs  4,57.66 

W&r  N.  FS  4,4,8.54, 

wr  N.  ^ - F2  427.59 

^ - FS  40b. o4 

' - FS  385.69 

^ - FS  364.74 

^ - FS  343.80 

- FS  322.86 

FS  304.68 


BOOH  STATION  41.32  FS  304.68 
REF  AXIS  AT  W.L.  49.590  AND  B.L.  0.0 

ElENFNT 


MRER 

AREA 

Z  ' 

Y  ’ 

I 

0.0 

19.074 

3.887 

2 

0.6602 

13.274 

12.270 

3 

0.0 

5.  174 

14.  128 

-4 

0.0 

- 3.  270 

14.108 

5 

0.8990 

-11.476 

12.C78 

6 

0.0 

-16.576 

0.452 

^  - 

8200 

-11.474 

-1 1.422 

8 

0.0 

-3.276 

-13.452 

9 

0.0 

5.174 

-13.472 

Id 

0.0250 

13.274 

-11.622 

11 

o 

. 

o 

19.  194 

-3.262 

SECTION  PROPERTIES 
AREA  =  3.205? 

!Y  =  489.25 
IZ  =  449.22 
J  =  995.51 


BOOM  STATION  59.50  FS  322.86 
REF  AXIS  AT  W.L.  50.714  AND  B.L.  0.0 


6 


ELEMENT 


NUMBER 

AREA 

7  • 

Y' 

I 

0.3259 

16.803 

2.869 

2 

0.5746 

11.473 

10.560 

3 

0.3380 

3.978 

12.200 

4 

0.3381 

-4.067 

12.220 

5 

0.8175 

-11.772 

10.330 

6 

0.3892 

-16.652 

-0.566 

7 

0. 7385 

-11.792 

-11.740 

8 

0.3381 

—  4.06  7 

-13.600 

9 

0.0 

3.978 

-13.580 

10 

0.7403 

11.433 

-11.860 

II 

0.3355 

16.928 

-4.280 

SECT ICN  PROPERTIES 


AREA  *  4.9358 

IV  =  701.20 

12  *  529.52 

J  *  667.80 


BOOM  STATION  80.44  FS  343.80 
REF  AXIS  AT  W.L.  52.015  AND  B  X .  0.0 


6 


ELEMENT 

NUMBER 

AREA 

Z' 

Y' 

l 

0.3083 

15.288 

2.250 

2 

0.5494 

10.408 

9.011 

3 

0.3229 

3.538 

10.561 

4 

0.3233 

-3.912 

10.596 

5 

0.5980 

-11.082 

8.871 

6 

0.3635 

-15.582 

-1.185 

7 

0. 5bU l 

-11.082 

-11.439 

9 

0.3233 

-3.912 

-13.214 

9 

0.0 

3.538 

-13.179 

10 

0.4381 

10. 398 

-11.619 

11 

0.3179 

15.406 

-4.899 

SECTION  PROPERTIES 

AREA  =  4.1048 

|Y  ■  498.81 

1  7  =  36  3.  2  2 

j  =  52b.  II 
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BOOM  STATION  101.38  FS  364.74 
REF  AXIS  AT  W.L.  53.314  AND  B.L.  0.0 


6 


fcl  CMf  NT 


NUMfitR 

Ai<F  A 

Z  ' 

Y* 

l 

0.2912 

14.082 

2.222 

2 

0.5246 

9.672 

8.063 

3 

0.3076 

3.392 

9.513 

4 

0.3033 

-3.468 

9.563 

5 

0.5400 

-10.038 

7.963 

6 

0.3381 

-14.178 

-1.213 

7 

0.5400 

-10.038 

-10.637 

8 

0.3083 

-3.468 

-12.237 

9 

0.0 

3.392 

-12.187 

10 

0.3392 

9.672 

-10. 7-»7 

11 

0.3008 

14.212 

-4.927 

SECTION  PROPERTIES 


AREA  =  3.7979 

! V  •  387.02 

1/  *  279.99 

J  •  405.83 


BOOM  STATION  122.33  FS  385.69 
REF  AXIS  AT  U.L.  54.613  AND  B.L.  0.0 


cl  LrttiNi 


NUMBER 

AREA 

Z» 

Y* 

: 

0.2736 

11.397 

3.129 

2 

0.4993 

7.467 

8.100 

3 

3.2925 

1.797 

9.425 

4 

0.2935 

-4.453 

9.445 

5 

0.5198 

-10. *.73 

7.960 

6 

9.0 - 

— 14^2*8 

-0.306 

7 

0.5198 

-10.473 

-8.820 

8 

0.2935 

-4.453 

-10.305 

9 

0.2925 

- 1 . 797  - 

- 10.285 

10 

0.3139 

7.467 

-8.960 

11 

0.2832 

11.517 

-4.020 

SECT  10*  PRO?€RT+f$ 


AREA  *  3.5816 

IV  *  245.99 

il  =  252.87 

J  =  305.58 
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BOOM  STATION  143.28  FS  406.64 
REF  AXIS  AT  W.L.  55.912  AND  B.L.  0.0 


El  E  Ml" 'IT 

NUMBER  AH  FA  7' 


1 

0.2565 

10.461 

2 

".4316 

7.0  01 

3 

0  •  3  l  o  7 

1.911 

4 

0.3135 

-3.71" 

5 

0.5193 

-9.159 

6 

0.0 

-12.609 

7 

0.5193 

-9.159 

8 

0.3195 

-3.719 

9 

0.3167 

1.911 

1  0 

0.303  7 

7.001 

1! 

0.26  61 

10.681 

SECT  ION 

PROPER  TIES 

AREA 

=  3.5723 

I  Y 

=  192.47 

1Z 

=  2 07.90 

J 

*  251. 09 

Y* 

3.308 
-'.399 
F.  399 
8.  d2‘> 
7.244 
-0.127 
-7.746 
-9.131 
-9.101 
-7.391 
-3.841 


BOOM  STATION  164.23  FS  427.59 
REF  AXIS  AT  W.L.  57.210  AND  B.L.  0.0 

element 

NUMBER  AREA  Z' 


1  0.2389  9.420 

2  0.4044  6.470 

3  0.2972  1.950 

*  0.2996  -3.C70 

6  0.5265  -7.960 

6  0.0  -11.065 

7  0.5268  -7.950 

'}  0.299O  -3.070 

^  0.2972  1.950 

10  0.2515  6.470 

1.  0.2455  9.540 

SFCTION  PROP  E R T ! c S 


AREA  =  3.4206 

IY  =  147.03 

FZ  =  167.77 

J  =  189.76 


Y* 

3.325 

6.616 

7.601 

7.626 

6.376 

-0.110 

-6.344 

-8.C94 

-8.069 

-7.034 

-3.824 
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BOOM  STATION  185.18  FS  448.54 
REF  AXIS  AT  W.L.  58.510  AND  B.L.  0.0 


6 


ELEMENT 

NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


A2  E  A 

0.2217 

0.3774 

0.2779 

0.2804 

0.5008 

0.0 

0.5008 

0.2804 

0.2779 

0.2545 

0.2313 


Z» 

8.227 

5.687 

1.827 

-2.588 

-6.903 

-9.643 

-6.903 

-2.588 

1.827 

5.687 

8.35? 


Y' 

3.347 

5.658 

6.618 

6.658 
5.498 

-0.088 

-5.922 

-7.082 

-7.042 

-6.082 

-3.802 


SECTION  PROPERTIES 


AREA  =  3.2031 

IY  *  104.92 

IZ  =  1 1 2 . 4  7 

J  =  127.49 


BOOM  STATION  194.30  FS  457.66 
REF  AXIS  AT  W.L.  59.075  AND  B.L.  0.0 


6 


ELEMFNT 

Nl'MBFR 

1 

2 

3 

4 

5 

6 
-7 

8 

9 

10 

11 


AREA 
0.2142 
0.3657 
C. 2  495 
0.2729 
0.4907 
0.2729 


0.2729 

0.2695 

0.2428 

0.2233 


V 

8.435 
6.130 
2 . 4°0 
-1.685 


2.490 

6.130 

8.565 


-5.725 
-8.310 

0.4987 - 4^724 

-1.665 


SECTION  PROPERTIES 
AREA  =  3.3854 

IY  =  1 10.39 

IZ  =  96.00 

J  =  107.09 


V 

3.342 
5.278 
6.178 
6.23^ 
5.128 
-0.073 
— 5.422 
-6.627 
-6.572 
-5.672 
-3.787 
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3. 3. 2. 2  Tailboom  Bending  Stiffness  for  Maneuver  Conditions 

A  computer  program  SFCR02  described  in  Reference  9,  calculates  the  bending 
stiffness  section  properties  for  a  given  shear  and  bending  moment  distri¬ 
bution  due  to  flight  maneuver  loads.  The  tailboom,  constructed  of  longerons, 
stringers,  and  aluminum  skin,  has  some  skin  width  on  either  side  of  the 
axial  members  effective  in  reacting  bending  loads.  All  of  the  skin  is 
assumed  effective  when  the  axial  member  is  in  tension  and  the  amount  of 
effective  skin  decreases  as  the  compressive  load  in  the  member  increases. 


The  program  determines  the  section  properties,  unsyrnnetrical  bending  stresses, 
element  loads  and  shear  flows  for  a  single  cell  torque  box.  Figure  3-1 
shows  typical  input  geometry  data  defining  the  skin  contour  and  centroids 
of  axial  members  (stringers  and  longerons).  Section  properties  are  computed 
from  the  input  geometry.  This  includes  mounted  axis  location,  shear  center 
location,  moments  of  inertia  about  the  neutral  axes,  maximum  and  minimum 
moments  of  inertia,  angle  to  principal  axis  and  torsional  stiffness.  The 
skin  area  is  lumped  at  the  centroid  of  the  axial  members  in  the  neutral  axis 
and  moment  of  inertia  calculations  which  would  result  in  the  bending  stiff¬ 
ness  being  slightly  low  since  the  skin  area  should  be  acting  at  contour. 
Bending  moments  are  computed  at  the  neutral  axis  end  torsion  is  computed  at 
the  reference  axis  for  the  first  condition.  Bending  stresses  are  computed 
by  use  of  the  standard  unsymnetrical  bending  equation: 


M*  I  -  M'  I 

f  =  JL-X1 _ 

b  .  .  _  2 


1  I 

y  z 


yz 


„  M'  1  -  M'  1 

,  Y  z  yz  y  z 

I  I  -  I  2 
y  z  yz 


.  Z’ 


Ref.  (10) 


Element  loads  are  then  computed  at  this  station.  The  same  process  is  re¬ 
peated  at  the  next  station  aft. 


Using  the  previously  calculated  stress  levels,  an  effective  skin  width,  W, 
on  either  side  of  each  element  is  found  by  using  the  following  eauation: 


W  = 


Where  E 

c 


10.5  x  106 


psi 


(entire  structure  based  on  aluminum) 


Ref.  (10) 


f  =  Computed  compression  stress 
t  =  Skin  thickness  in  equivalent  aluminum 


This  equation  is  based  on  flat  sheets  ana  should  be  conservative  for  the 
curved  tailboom  skin  resulting  in  the  bending  stiffness  calculations  being 
low.  A  limit  of  W  equals  one-half  of  the  arc  length  between  elements  is 
applied  to  this  equation.  If  is  tension  (t)  then  W  equals  one-half  the 
arc  length.  New  areas  are  computed  for  each  element  and  section  properties 
and  bending  stresses  are  calculated.  New  effective  skin  widths  are  found, 
based  on  the  new  stress  levels,  and  compared  with  the  pr. /ious  widths.  If 
a  five  percent  (57.)  difference  is  evident  tne  process  continues  up  to  a  maxi¬ 
mum  of  ten  (10)  iterations. 


♦ 
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Thr  eompu 
11  slid  in 


ted  vortic 
Tab  If  3-1 


al  and  lateral  bending  stiffnesses  for  the  taiiboom  are 
for  tin-  following  maneuver  conditions. 


(1)  Maximum  speed  -  power  on 

(2)  Symmetric  pullout 

(3)  Rolling  pullout  -  tall  rotor  thrust,  right 

(4)  Rolling  pullout  -  tail  rotor  thrust,  left 

(5)  Yaw  +15°  (nose  right)  and  recover  -  forward  eg 

(6)  Yaw  -15°  (nose  left)  and  recover  -  forward  eg 
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Vertical 

Reference 

Axis 


Centroid  of  Axial  Member 


TABLE  1- I.  TAILBOOM  BEND  INC  STIFFNESS  FOR  MANEUVER  CONDITIONS 


LETTER 

DESIGNATION 


CBAR  ELEMENT  DATA 

SECTION  PROPERTIES 


NASTRAN 

EID 

AREA 

(in.2) 

INERT I A- PLANE  1 
(in.4) 

INERTIA-PLANE  2 
(in.4) 

TORSION 

(in.4) 

4644800 

3.667 

490.48 

30.50 

28.375 

4804880 

3.346 

180.95 

28.00 

20.300 

4884970 

3.114 

154.29 

25.33 

17.250 

4975060 

2.881 

146.67 

22.50 

14.200 

5065150 

2.652 

100.95 

16.83 

12.125 

5155200 

2.424 

61.90 

12.00 

10.925 

Typical  Fin  Section 


Bending  Section  Used  for  Stiffness  Calculations 


3.3.3  Elevator  Subassembly  and  Detail 


/  / 
✓  ✓ 

✓ 


0  0 

'  / 


s  • 

%  * 


GRID  POINT  DATA 


GRID 

SPC 

POINT 

D.O.F. 

RULE 

40141 

40142 

40143 
40145 

40147 

40148 

40149 


123456 

BDBAAA  1 

123456 

BDBAM  j 

456 

AAA 

123456 

BDBAAA 

: 

123456 

BDBAAA 

CBAR  ELKMENT  DATA 


SECTION  PROPERTIES 

LETTER 

DESIGNATION 

..  . 

NASTRAN 

EID 

AREA 
(in  .2) 

INERTIA-PLANE  1 
(in.**) 

INERTIA-PLANE  2 
(in.4) 

TORSION 

(in.4) 

A  A 

4014345 

2.314 

1.353 

1.353 

2.706 

B  A 

4014547 

2.314 

1.353 

1.353 

2.706 

C 

4014142 

0.947 

0.451 

0.451 

0.901 

D 

4014243 

1.675 

0.894 

0.894 

1.788 

E 

4014347 

2.314 

1.353 

1.353 

2.706 

F 

4014748 

1.675 

0.894 

0.894 

1.788 

C 

4014849  0.947 

0.451 

0.451 

0.901 

NOTEb  - 

A  Pin  flags  at  End  A:  56 
A  Pin  flags  at  End  B:  56 


D.O.F. 


D.O.F. 


520018 

■ 

UaAa 

520024 

- 

- 

1 

123456 

BDBAAA 

520057 

- 

- 

- 

2456 

DAM 

520065 

- 

- 

_ 

1 93456 

BDBAAA 

i 

520068 

- 

- 

^  i 

- 

123456 

BDBAAA  i 

i 

520079 

- 

- 

- 

2456 

DAM 

520135 

_ 

i  “ 

- 

- 

1234c6 

BDBAM 

GRID  POINT  DATA  (CONT. ) 


GRID 

POINT 


520139 

520152 

520185 


OMIT 

D.O.F. 

RULE 

2456 

DAAA 

456 

AAA 

123456 

BDBAAA 

CBAR  ELEMENT  DATA 


SECTION  PROPERTIES 


(In.2) 


INERTIA-PLANE  2 

TORSION 

(in.4) 

(in.4) 

4000071 

4000072 

4020091 

4020092 

4020053 

4020094 

4020095 

4020096 

4020097 

4020098 

4020099 


3.250 

3.250 

0.239 

o.l91 

0.164 


NOTES  - 

A 

Pi.',  flags  ac  End  B 

r»T*i 


4.  WEIGHTS  MODELING 

Most  of  the  approximately  5700  weight  items  in  the  helicopter  are  distri¬ 
buted  automatically  to  the  grid  points  of  the  NASTRAN  model;  however,  useful 
loads  and  some  large  weight  items  are  distributed  separately*  This  section 
describes  a  computer  program  used  to  generate  NASTRAN  weights  data  and  methods 
used  for  the  allocation  of  useful  loads  and  large  weight  items  in  the 
mode  ling . 

4.1  AUTOMATIC  WEIGHT  DISTRIBUTION  PROGRAM  (SDSN02) 

The  program  SDSN02  (Reference  1)  computes  the  distribution  of  helicopter 
weight  items  to  grid  points  in  the  model  and  generates  NASTRAN  concentrated 
mass  data  in  the  form  of  C0NM2  cards.  Using  the  program  involves  first 
dividing  the  helicopter  into  regions  or  boxes.  Data  defining  these  regions 
along  with  the  GRID  data  from  the  model  and  the  detailed  weights  tape  are 
input  to  SDSN02.  The  center  of  gravity  of  all  the  weight  items  that  lie 
within  each  region  is  computed  and  the  total  region  weight  is  distributed  to 
the  grid  points  in  the  region.  The  weights  distributee  to  each  grid  point 
are  summed  for  all  regions  and  resulting  weignts  are  punched  on  CONM2  cards. 
The  flow  of  the  program  is  shown  schematically  in  Figure  4-1, 

The  formula  for  distributing  the  total  region  weight  to  the  j ^  grid  point 
in  the  region  is  given  below. 


where : 


W  /L 
..  r  ■ 

W ,  *  - J - 

E  ua.) 

i  =  l 


Wr  =  region  weight 

L.  =  distance  from  region  eg  to  gru  point  j 
Lj  *  distance  from  region  eg  to  grid  point  i 
n  *  number  of  grid  points  in  the  region 


This  formula  preserves  che  total  weight  of  the  region  and  dis trib:; tes  the 
weight  to  each  grid  point  based  on  its  proximity  to  the  eg,  i.e.,  tne  closer 
the  grid  point,  the  larger  the  weight.  The  formula  does  not  necessarily 
preserve  the  eg  of  the  region.  However,  this  is  not  considered  to  be  a 
problem  provided  the  regions  are  kep.  small  and  are  chosen  to  include  a 
balanced  se^  of  grid  points  within  the  region. 

The  detailed  weighes  tape  for  tne  FY'71  Model  AH-IG  used  in  the  modeling  is 
b<  ing  kept  on  permanent  file  at  BHC,  The  tape  is  identified  as  follows; 
Weights  Group  Data  File  for  the  Model  209  (AH-IG)  Sorted  by  AN  (Army/Navy) 
Code  -  File  Number  SDSN01-F10. 
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4.1.1  Weight  Keatons  and  NASTRAN  Weights  Data  (C0NM2) 

Bci  ,nisc  ul  llti  iiiodt'l  size,  Uu*  AH-1G  NANTKAN  dynamic  model  is  divided  into 
thru  major  sit  Lions,  recli  requiring  a  operate  SDSN02  data  deck, 

(1)  Fuselage  excluding  wings  and  main  rotor  pylon 

(2)  Tailboom  and  wings 

(3)  Main  rotor  pylon 

The  fuselage  section  includes  the  built-up  fuselage  structure  (station  28  to 
H)0)  and  skid  landing  gear  and  is  divided  into  194  regions.  The  engine  and 
XM-28  gun  turret  weights  are  not  processed  with  SDSN02.  The  distribution  of 
these  weight  items  is  discussed  in  Section  4,2.  The  region  locations,  grid 
points  within  each  region,  and  C0NM2  cards  generated  for  this  section  are 
listed  in  Table  4-1, 

The  tailboom  and  wings  section  consists  of  48  regions  encompassing  the  tail- 
boom,  vertical  fin,  elevator,  tail  rotor  mast,  and  wings.  The  regions, 
associated  grid  points  and  C0NM2  cards  created  for  this  section  are  listed 
in  Table  4-2. 

The  main  rotor  pylon  section  has  16  regions  and  includes  the  rotating  con¬ 
trols,  main  transmission,  and  mast.  The  regions,  associated  grid  points 
and  C0NM2  cards  generated  for  this  section  are  listed  in  Table  4-3. 

4.2  DISTRIBUTION  OF  LARGE  WEIGHTS  AND  USEFUL  LOADS 


Weight  items  on  the  helicopter  that  are  not  automatically  distributed  by  the 
weights  program  are  the  following: 

Lycoming  T53-L13  Engine 

-  XM-28  Gun  Turret 

-  Main  Rotor  and  Tail  fotor 
Useful  Weights 

-t.2.1  Lycoming  T53-L13  Engine 

The  engine  weight  items  and  corresponding  Army/Navy  (AN)  code  number  are 
listed  below. 


Engine  (AN  24031) 

=  5  U),00 

lb 

Starter-Generator  (AN  27225) 

=  48.00 

lb 

Residual  Fluid  (AN  24061) 

=  5.00 

lb 

One-Half  Drive  Snaft  (AN  30G51) 

=  1.55 

lb 

Transmitter  Dual  Tachometer  (AN 

3  <.  054) 

=  0.80 

lb 

Total  Engine 

Weight 

=  585.35 

lb 
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The  weight  moments  of  inertia  about  the  eg  of  the  engine  are  given  below. 

I  . .  =  17,800  (lb-in2) 

roll 

I  . .  ,  -  109,500  (lb-in2) 

pi  ten 

1  -  94,300  (lb-in2) 

yaw  ’ 

The  total  weight  and  inertias  of  the  engine  are  lumped  at  grid  point  124800 
located  at  the  engine  eg  (station  248.,  WL  86.  and  BL  0,)»  This  grid  point 
is  tied  rigidly  to  the  elastic  engine  mounts  by  MPC  equations,  as  explained 
in  Section  3.1.7  of  the  Stiffness  Modeling. 

4.2.2  XM-28  Gun  Turret 


The  weight  items  included  in  the  gun  turret  system  are  listed  below. 


m 

Turret  Fluid  (AN  38051) 

= 

1.00 

lb 

- 

Turret  (AN  38051) 

= 

124.50 

lb 

- 

Turret  Closure,  Right  Side  (AN 

38051) 

= 

2.30 

lb 

- 

Turret  Closure,  Left  Side  (AN 

38051) 

= 

2.30 

lb 

- 

Turret  Rub  Strip  (AN  38051) 

= 

0.10 

lb 

- 

Launcher  (AN  38061) 

= 

40.80 

lb 

- 

Cradle  (AN  38061) 

= 

10.30 

lb 

m 

Gearbox  and  Motor  (AN  38061) 

= 

9.10 

lb 

- 

Mir.igun  (AN  38061) 

= 

48.30 

lb 

- 

Cable  (AN  38060 

1.00 

lb 

- 

Gearbox  (AN  38061) 

= 

1.50 

lb 

- 

Motor  (AN  38061) 

7.70 

lb 

m 

Feeo  Tray  (AN  38061) 

= 

4.50 

lb 

Tota.  Gun  Turret 

Weight 

= 

253.4 

lb 

The  total  weight  of  tne  gun  turret  system  represented  as  a  rigid  body  is  con¬ 
centrated  at  grid  point  75C5  located  at  the  curret  eg  (station  75.5,  WL  29. 
and  BL  0.).  Grid  point  7505  is  tied  to  the  turret  attachment  fittings  on  the 
fuselage  by  MPC  equations  as  shown  in  Section  3.1. <..19  of  the  Stiffness  Modeling. 
Moments  due  to  turret  rigid  body  motions  are  represented  by  the  eg  offset 
from  the  fuselage  structure. 

4.2.3  Main  Rotor  and  Tail  i\otor 


The  weights  of  the  main  rotor  and  tail  rotor  as  given  below. 


-  Blade  Inertia  Weights  (AN  2486) 

- 

110.0 

lb 

Elade  Assembly  (AN  2546) 

= 

348.u 

Lb 

-  Hud  Assembly  (AN  30-.  1  —  350 1 ) 

= 

489.5 

lb 

Totai  Main  Kotor  We.gnt 

= 

947.5 

lb 

-  Tail  Rotor  Blades  (AN  8105) 

— 

14.3 

lb 

-  Tail  Rotor  Hub  (AN  8206) 

= 

16.5 

lb 

Total  Vail  Rotor  Weight 

s 

30.8 

lb 
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Tin-  main  lotor  wt  ight  is  lumped  at  g  r  i  tl  point  2001*35  lot  atcd  at  the  rotor  eg 
(station  2(h).,  Wl  155.,  and  Bl.  0.).  Tin  tail  rotor  blade  weight  Is  lumped  at 
its  eg  lot  at  ion  at  grid  point  520152  ("tat  ion  520. (>7,  WL  118.27,  and  BL  15.19), 
and  tin  tail  rotor  hub  wilght  is  lump,  d  at  its  eg  locution  at  grid  point  520139 
(station  520. <>7,  WL  118.27,  and  HI  It.Hst.  Kotor  flapping  inertias  are  not 
int  luded  with  the  rotor  wt  iglits  hteau'-t  ul  the  Bell  teetering  hinge  rotor 
system  whit h  dots  not  transfer  flapping  moments  to  the  airframe, 

4.  2. 9  Listful  Weight  items 

The  weight  items  discussed  up  to  this  point,  including  the  weight  distributed 
automatically  and  those  previously  mentioned  in  this  section,  constitute  the 
"mpty  weight  items  of  the  helicopter.  Th.  total  empty  weight  of  the  AH-1G 
is  5760  lb. 

The  Basic  Mission  configuration  was  selected  as  a  representative  flyable  weight 
configuration  to  be  used  in  the  modeling.  The  useful  loads  for  this  configura¬ 
tion  total  3173  lb  and  include  crew,  fuel,  wing  stores  and  ammo.  This  gives 
a  Basic  Mission  gross  weight  of  89  53  Lo.  flic  us<  ful  weight  items,  their  loca¬ 
tions,  associated  grid  points  and  offstts  (if  any/  are  listed  in  Table  4-9. 

The  Basic  Mission  total  weight,  tg,  and  inertias  irorn  the  grid  point  weight 
generator  table  in  NASTRAN  ate  compart.)  with  ai  tual  weights  tape  data  below. 


Parame  ter 


NASTRAN 


Weights  Tape 


Center  of  Gravity  -  S tat  on  (in.) 

WL  (in.) 

BL  ( ir. . ) 

Total  Weight 

(lb) 

Roll  Inertia 

( lb-  in^ ) 

Pitch  Inertia 

(lb-iri^) 

Yaw  Inertia 

( lb-  inz  / 

s'.  1  •» .  1 5 
1  5.41  x  106 
62.  U  x  10‘» 
r.  5.78  x  106 


The  discrepancy  of  about  19  lb  in  tm  tot.il  weight  tomes  trom  th.  port’ on  of 

the  empty  weights  gent  tattu  hy  the  computer  program  and  is  possibly  die  to 

accumulated  error  resulting  from  proc.sing  t hi  thousands  of  weight  Items  ant. 
distributing  tin..;  to  .he  grid  ">oinls. 

Gritl  points  associated  with  (lit  tr<v.,  lie  i,  ,«n an.  o  ai.  .ocated  at  thiit 

respective  cg's  and  eat h  is  tied  to  th.  I  nt  lage  ny  lour  rods  a-  shown  in 

Figure  tt-2.  Th.  s  is  done  to  1 1  >i  ■  -tut  tie  inertia  loads  distributed  into  the 
strut  lure  for  tilt  e  pa»ti.ulai  w.  irh*  it.  Foi  txamplt,  tl.,  intrtin  loads 

dui  to  tin  weigh.  '/t  tin  pilot  it  di  sti  i.iu'.t  u  into  tin  Lulklnad  at  station 
14A.5'.'  through  seat  support  stiU(  tun  .  i..t  re  ts  prop.rly  distribute  loads 

and  momtnts  into  tm  bulkhead  cans,  i  by  .  n  t  -ami-a  t  ,  lateral  and  vertical 
ai  (  t  lira  t  ions  ot  tht  w.  ight  g  ot  I  l  forward  of  tin  bulkh.  ad. 


Du  i.ing  ..torts  .  onsi^t.ng  ot  siiio.-.t  gi a  :i..d«  s  ,n,d  a.'.-I5~a  i  m  ki  I  ■-  itt  of  !  t  t 
from  grin  points  at  tht  left  and  right  *ing  tip  r  i  l ,  grid  points  nSnui  and 
75924,  MFC  equations  art  tis.d  to  dis.ribuli  moments  into  tin  wing  strir  lure 
dm  to  i  .it  weight  off  tis  ,,nd  art  shown  in  St  c  t  i  on  t..'.2  of  th.  tiffniss 
Modi  ling. 


The  NASTRAN  data  deck  listing  and  normal  modes  run  incLuded  in  Section  8.  have 
included  the  Basie  Mission  useful  weights;  however,  the  useful  weights  can 
he  readily  changed  to  another  weight  configuration.  The  useful  weights  are 
all  grouped  together  in  one  section  ol  the  unsortcd  Bulk  Data  deck.  In 
addition,  all  the  C0NM2  cards  representing  Basic  Mission  useful  loads  have 
comments  in  field  10  indicating  the  weight  configuration.  These  cards  can 
then  be  easily  located  and  removed  and  another  set  of  useful  load  cards 
inserted.  The  useful  load  data  cards  for  the  9500  lb  gross  weight  HOG  11  con¬ 
figuration  which  has  a  heavier  wing  stores  loading  than  the  Basic  Mission  are 
included  after  the  Bulk  Data  deck  and  can  be  interchanged  with  the  Basic 
Mission  cards  if  the  user  desires. 
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Figure  4-1.  Automatic  Weight  Distribution  Program  SDSN02 


•«f  '*  •* 


EGION 


TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  C0NM2  CARDS 


STATION 
XI  TO  X2 


BUTTLINE 

Vi  TO  Y2 


WATERLINE 

21  TO  22 


-50.00 

-50.00 

—50.00- 

-50.00 

-50.00 

—  1 1  AA 

Jjivv 

33.00 

33.00 

55*00 

33.00 

33.00 

-46*00 

46.00 

46.00 

46.00 

46.00 

46.00 


46.00 

46.00 

■46r00 

46.00 

46.00 


46.00 

46.00 


61.25 

61.25 

6*7*5 

61.25 

61.25 

61*25 

61.25 

61.25 

61*25- 

61.25 

61.25 

61.25 

TO.T4 

70.  V 9 

70.79 

70.74 

70.7« 

70.79 

70.74 

7C.79 


33.00 

33.00 

55.00 

33.00 

33.00 

46.00 

46.00 

A  M.  AA 

•  T\j 

46.00 
46.00 
-6+*25 
61.25 
61.25 
61*25 
61.25 
61.25 
-61.25- 
61.25 
61.25 
-61  .  25 
61.25 
61.25 
61*25 
61.25 
61.25 
61  .25- 
93.00 
93.00 
-43.00 
70.79 
70.79 


70.79 
70.79 
*0^70- 
70.79 
70.79 
TO.  74 
04.26 
0-;.?6 
*5 .26 
85.2ft 
85.^6 
85. ’6 
84.24 
85.26 


0.0 

-IOC. 00 

- O.0- 

-100.00 

0.0 

— -100.00 

0.0 

-100.00 

- - -0.0 

-100.00 

0.0 

—  -  I  AA 

T  W  •  \7V 
-10.00 
0.0 

- +0*00— 

- i 00. 00 
-10.00 

- OrO- — 

10.00 

-100.00 

, - -+0.06 

■  0.0 

10.00 


-10.00 

0.0 

- \  Gr.00 

-100.00 
-10. oc 
10.00 
-100.00 
-*0.00 
10*00 
-100.00 
•10.00 
10*00 
-100.00 
-ro.  n 

10. CO 
-t  W.03 
-10.00 
10.00 
-100.00 
-10.00 
10.00 
-1  00.  00 
-lo. :o 


100.00 

0.0 

100.00 

0.0 

100.00 

- 0*0- 

100. CO 

0.0 


0.0 

100.00 


0.0 

10.00 

6  AA  AA 

Iw«vv 

-10.00 

0.0 

100. oc 
-10.00 
-  0*0  ■ 
10.00 
100.00 
-  —3  v/iOO 
0.0 
&0.00 
100*00 
-10.00 
10.00 
100.00 
-10.00 
10.  uG 
100.0 
-10.00 
10. CO 
lOtrrOO 
-10.00 
10.00 


-50.00 

49.60 

40.60 
56.95 
56.85 

-—50*00 
-50. n0 

49.60 
-40.60 

56.85 
56.85 
-50.00 
-50. 30 
-50.00 
—50*00 
46.00 
46.00 


<► 4 
60 


46.00 
57.00 
57*00 
57.00 
67.00 
04.4? 
69.4? 
6*>.  4? 
04.42 
-50.00 
-50.00 
-50.00 
46.00 
46.00 
44,00 
54.16 
54.lt 
-50.16 
60.00 
60. :o 


49.60 
56.85 

56.45 

Z  jG .00 

200.00 

40.60 
4°  .  60 
56.85 
50*05 

20* .CO 
2C-.00 
40.00 
46.00 
46.00 
40.00 
57.00 
57.00 
07*00 
57.00 
69.42 
00.42 
60.^? 
69.42 
230*00 
230.00 
200.00 
200.00 
46.00 
46.00 
46.00 
54.  16 
54.16 
50*  16 
60.00 
60.00 
60*  00 
20 0.CP 
2f  3.3" 


1C*. 

"0 

60.00 

?00. 

00 

-10. 

,00 

46.00 

64. 

38 

10. 

,00 

**6.  '0 

■^4. 

3« 

100. 

00 

46.00 

c  4  . 

.9  8 

-to, 

,00 

i4.  9** 

n0. 

98 

l  3, 

,00 

5‘  .  98 

6  3. 

39 

103. 

On 

54.  98 

6  3. 

38 

00 

60.  9° 

2  00. 

•'0 

10. 

30 

6  3.  i  « 

2 

*  A 

TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


49 

70.79 

85.26 

10.00 

10n. 00 

60.3  0 

200. OG 

58 

88.26  - 

- 43.00 

"  180.  uv 

-18.88 

4ft.  00 

54.7.'- 

85.26 

93.00 

-1C. 00 

10.00 

4 ft.  30 

5  4 . 7  2  ( 

86.26 

93.00 

10.00 

100.00 

46.  )0 

54.72 

86.2ft 

45.40 

— ioo.ot 

-18.80  - 

54.  72 

50.96 

54 

85.26 

93.03 

-10.00 

10.00 

54.  72 

60.96 

55 

85.26 

93.00 

10.00 

100.30 

54.  72 

b0.96 

5ft 

8*  •  40 

43.00 

-^UU.U7 

-lU.TV 

60.  *>6 

•  00 

57 

85.26 

93.00 

-10.00 

10.00 

60.96 

200.00 

58 

85.26 

93.00 

10.00 

100.00 

60.96 

2 j0. 00 

95 

98.00 

260 .vO 

•*  100.00 

8.8  i 

—68.80 

t5v80 

60 

93.00 

250.00 

o.c 

100.00 

-50.00 

15.00 

61 

93.00 

130.70 

-100.00 

-10.30 

15.  no 

27.  DO 

tst 

uu  mr.-Tij 

- 10.00 

18.88 

18.00 

2~7.88 

63 

93.00 

138.70 

10.00 

100.00 

15.00 

27.00 

64 

93.00 

138.70 

-100.00 

-10.00 

2  7.  30 

46.00 

*5 

43.00 

1 9  8 • TO 

18.88 

2  *  •  00 

00 

66 

93.00 

138.70 

10.00 

130.00 

27.00 

46.00 

67 

93.00 

115.58 

-100.00 

-10.00 

46.00 

65.00 

ft  ft 

V  -  ^ >  H'l’M  ■" 

115«98 

■■  10*  00 

"18.88" — 

00 

5ft .00 i 

69 

93.00 

115.58 

10. CO 

100.00 

46.  00 

65.00 

70 

93.00 

115.58 

-100.00 

-10.00 

65.00 

61.44 

Tt  ‘ 

43".  00 

It9.ft8 

■10.00 — 

18.88 

8  ftv88 

ftlv44 

72 

93.00 

115.58 

10.00 

100.00  . 

55.00 

61.44 

73 

93.00 

115.56 

-100.00 

-10.00 

61.44 

67.23 

Tft 

▼3VTJT / 

Ilft.ftO  1 

■’10'.  08 

18.88 

61.44 

ft  f  •£  1 

75 

93.00 

115.58 

10.00 

100.00 

61.44 

67.23 

76 

93.00 

115.53 

-130.00 

-10.00 

67.23 

200.00 

TT 

45.-00 

-115.58 — 

— *M-iOO - 

18.08 

-ft7>  23 

280.88 

78 

93. 0C 

115.58 

10.00 

100.00 

67.23 

200.00 

79 

115.58 

138.70 

-100.00 

-10. oc 

46.  30 

54.90 

ftft- 

lift .70 

138.70  " 

-  -to.oo 

10.08  - 

4ft.  88 

54.98 

8t 

115*38 

I3ftr78~ 

18.88^ 

188.88  - 

68*08 

~54~68 

82 

115.58 

138. 70 

-10C. 00 

-10.30 

54.90 

62.17 

83 

1T5.58 

138.70 

-1C. 00 

10.00 

54.93 

62.17 

84 

115.54 

138*70 

18.88- 

188.88 

-  —  1  r\A 

•  ***> 

62.17 

85 

115.58 

138.70 

-100.00 

-10.00 

62.17 

2CO.OC 

86 

115.58 

138. 7C 

-10.00 

10.00 

62.  17 

2 J 0.00 

_ tlC  g  ft  _ 

ilTiTo 

100*40 

18.88 

1 88.-88  - 

82.17 

2)0. 08 

88 

136.70 

148.50 

-100.00 

-10.00 

15.00 

?  7.00 

89 

138.70 

146.50 

-10. 00 

10.00 

15.00 

27.00 

40 

1 58  1 A _ 

rTtriTv 

149*40 

-18*88 

188*88 

15*88 

27.08 

91 

138.70 

148.50 

-100.03 

-10.30 

27.00 

35.97 

92 

138.70 

148.53 

-10.00 

l  3 . 30 

27.00 

3  5.97 

43 

138.74 

148*50 

-  18*88 

188.88 

28.88 

35.97 

94 

138.70 

148.50 

-100.00 

-13. CO 

35.97 

46. CO 

95 

138.70 

148.50 

-10. 00 

10.30 

35.  97 

4  .  0  J 

96 

139.70 

149.80 

>8*88 

188.88 

3s-.  97 

*»6.08 

97 

l 38.70 

148.50 

-100. no 

-10.00 

46. 00 

54.9) 

98 

138.70 

148. 50 

-IG.U'J 

1C. 00 

4b.  00 

,4.90 

44 

1 30.70 

i-*9. 

10.00 

188.30 

46  .  >9 

c4.9,j 

100 

138.70 

143.50 

-  * 0C. 00 

-1).  30 

54.  >0 

*  ?  .  4  -♦ 
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(CONT'D) 


101 
*02 — 

103 

104 
L65 
106 
107 

f  A  Q _ 

two 

109 

110 


130.70 


138.70 

138.70 


148.50 

148.50 
148r50- 

148.50 

148.50 


186.25 

186.25 


I  Ifii 


II  H'J 


r 


Ilr>j 


227.62 

227.62 


148.50 

148.50 


148.50 


148.50 

148.50 


156.41 

156.41 

156*41 

156.41 

156.41 


-10.00 


100.00 


-100.00 

-10.00 


156.41 

186.25 

-100. 

156.41 

186.25 

-10. 

I  %'i  »*i' 


218.97 

218.97 


n-r4 


■10.00 

10.00 


148.50 

148.50 


250.00 

250.00 


186.25 

186.25 
186;23 
186.: 5 

186.25 


■10.00 

10.00 


10.00 

10. CO 

me  to 

10.00 


10.00 


i.j  ■»»•* 


-10.00 

10.00 


-10.00 

10.00 


156.41 

186.25 

-100.00 

-10.00 

156.41 

186.25 

-10.00 

10.00 

118 

186.25 

218. 

,97 

-100.00 

-10.00 

119 

186.25 

218. 

.97 

-10.00 

10.00 

10.00 

100.00 


218.97 

227.62 

-10.00 

10.00 

218.97 

227.62 

10.00 

100.00 

128  | 

218.97 

227.62 

-10.00 

10.00 

129  | 

218.97 

227.62 

10.00 

100.00 

131 

227.62 

250.00 

-10.00 

ID. 

,30 

132 

227.62 

250.00 

10.00 

100. 

,00 

:o.oo 

100.00 


10. CO 
19.00 
-IOyOO 
1C. 00 


54.90 

62.34 

-64r9G 

62.44 

62.«4 

200.00 

52.54 

230. Or 

-6^*34 

200.00 

15.00 

27.00 

15.  DO 

27. DO 

-45*6*  - 

27rOO 

27.00 

35.97 

27.00 

35.97 

_ _ n  t  n? 

15.00 

27.00 

15.00 

27.00 

27*06 

2  7.00 
27.00 
OO 
DO 
15.00 

27.00 
27.00 
27.00 
i"5.00 
15.00 
15.00 
90 
00 
00 
15.00 
15.  DO 
00 
*7.00 
27.  CO 
27.00 
55^47 

35.97 

35.97 
40.00 
46.00 
46.00 


148.50 

186.25 

148.50 

186.25 

146.25 

148.50 

1«6. 25 

148.50 

186.25 

t48.96 - 

186.25 

140.50 

186.25 

148.50 

106.25 

t36.25 

218.94 

186.25 

213.^4 

35.97 

-  07 

77l  Tf 

27 
27.00 

17_  AA 

r  f  •  vv 

35.47 
35.97 
35.97 
27.99 
27.00 
27.00 
35 
35 
35 
27.00 
27.00 
27 
35 
35.97 
35.97 
46.00 
46. 0D 
46. 0D 
55.00 
55.00 
5  5.  DO 


t4v80- 

-»«T©0— ~ 

- 55.50 

53 

10.  oc 

10.00 

5  5.00 

63 

10.00 

19.00 

55.00 

63 

■moo 

-lfr» 

64.44 

77 

10.00 

10.  DO 

6  3. 

77 

10.00 

19.00 

63.46 

77 

19.00 

-10.00 

77.57 

20C 

10.00 

10. CO 

77.  =  7 

2“  . 

1C. CO 

19.00 

7  7.57 

2  "  "* 

19.00 

-10.00 

35.97 

6  4 

TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


153 

144 

155 

156 
t5T 

158 

159 

ro© 

162 

163 

164 

165 

166 

167 

168 
169 
W 

171 

172 
175- 


I»6.g5 
186.25 
186.25 
4  1 86»  25 

ie6.25 
186.25 


213.94  ‘ 
213.94 


174 

175 


186.25 

186v?5 

186.25 

186.25 

186.25 

186.25 

196.90 


196.90 

186.25 


213.94 
213/4* 
196.90 
196.90 
~t  46.40 
196.90 
213.94 
-*»1 
21: 
213.94 
213.94 


213.94 

213.94 


213.94 

213.94 

TI?7tT 

213.94 

213.94 

213»44 

250.00 

250.00 

6  CA  AA 
C7VTVV 

250.00 

250.00 


0.0 

—  io.o© 
-19.00 
-12.38 

^r©  — 
12.38 
-19.00 
-12.38 

—  -©*© — 
12.38 

-19.00 
—12.30 — 
0.0 
12.38 

H - 14  *0©- 

•12.38 
0.0 
r7*51 
19.00 
0.0 
r4*©< 

0.0 

•19.00 


10.00 

14.00 

-12.38 

0.0 


19.00 
-12.38 
~  ©v© 
— 12t5§- 
19.00- 
-12.38 


12.38 

19.00 

-12*38 

0.0 

12.38 

i4*6© 

0.0 

14.00 

- 0*0- 

19.00 

0.0 


54.74 
54.74 
64.64 
64.64 
64.  c* 
64,44 
64 .64 
64.64 
64*64 
6*».  64 
77.57 
77.57 
77.57 
77.57 
240.00 
200.00 
2C0.00 
200*06 
52.59 
52.59 
64.07 
64.07 
200.00 


176 — 

M 
*  • 

V» 

!  > 

i 

1  — 0*6 

- 14*60 — 

■ —  *64.07 

4/va  Art 
tUV  •  Vt7 

177 

250.00 

260.25 

-100.00 

-*0.00 

-50.00 

35.97 

178 

250.00 

268.25 

-10.00 

10.00 

-50.00 

35.97 

174 — 

_ _ 4  C  A  a  ^ 

rw*vt7 

tuo  •  (j 

_  .  i 

trtj  •  trt/ 

>  AA  AA 
TvU  •UU 

-50.00 

35*47 

180 

250.00 

268.25 

-100.00 

0.0 

35.97 

51.49 

181 

250.00 

268.25 

0.0 

100.00 

35.97 

51.49 

102  - 

-  240.00 

268.25  - 

-100.00 

6*  > 

-  57.49 

65*59 

183 

250.00 

268.25 

0.0 

100.00 

51.49 

63.59 

184 

250.00 

268.25 

-100.00 

0.0 

63.59 

200.30 

140 

—  258*00  - 

260*  25 — 

1-  0*0 

—  Hr^.OO 

05.59 

200,0" 

186 

268.25 

306.00 

-100.00 

-10.00 

-50.00 

35.97 

187 

260.25 

308.00 

-10.00 

1C.0C 

-50. 0C 

35.97 

108 - 

-  268*25 

300*00 

I0*0f^ 

a  AA  _  AA 

iWlvv 

-50.00 

35*4? 

189 

268.25 

308.00 

-100. oc 

0.0 

35.97 

<•9.38 

140 

268.25 

308.00 

0.0 

100.00 

35.97 

49.38 

141 - 

-  208*24  - 

506.00 

H  -100*00 

-  -e-.o  - 

K  44*  36 

-  42*60 

192 

268.25 

508.00 

0.0 

100.00 

49.  38 

6  2.  £0 

193 

260.25 

308.00 

-100.00 

0.0 

62.80 

200.00 

144 - 

- 266*25 

306,14 

0.0 

1 oO.OO  - 

6-.*-.  64 

700.00 

4-10 


TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


REG 

#GPTS 

GRID  POINTS: 

i 

l 

3339 

2 

1 

3331 

3 

2 

3339  3349 

4 

2 

3331  3341 

5 

1 

3349 

6 

1 

3341 

7 

3 

3339  4637  4639 

8 

3 

3331  4631  4633 

9 

3 

3339  3349  4639 

3 

3331  3341  6431 

11 

3 

3349  4649  4669 

12 

4 

3341  4641  4661 

13 

3 

6U7  6137  6139 

14 

3 

4637  6127  6137 

15 

3 

4633  6123  6133 

16 

6123  6131  6i 33 

17 

6 

46 19  464^  6137  01  39  6147  6149 

18 

i 

4o  17  6137  6 147 

19 

t 

4633  61 13  6145 

?o 

(> 

4631  4641  t>  1  31  61  33  6 141  bl4  3 

21 

4 

•»6*.9  blb7  6 lf>9  6179 

2  2 

3 

•4 4 66  6 167  617'* 

1  \ 

1 

4661  6163  617i 

24 

4 

*j 6**  1  6161  6163  bl7l 

4-1 1 


TABLE  4-1.  FUSKLACE  SECTION  -  REGIONS  AND  C0NM2  CARDS  (CONT'D) 


21* 

1 - 

1 

6179 

26 

1 

6179 

27 

1 

6171 

28 

1 

6171 

29 

11 

6127  6137  6139  7037  7039  8537  8539  9307  9317 

9337  9339 

30 

15 

6123  6125  6127  6133  6137  7(M3  7037  8533  8537 

9303  9307  9313  9317  9333  9337 

31 

11 

6123  6131  6133  7031  7033  8531  8533  9303  9313 

9331  9333 

32 

1 

6137  6139  6147  6149  7037  7039 

3  3 

I 

6133  6137  6143  614/  7033  7037 

34 

6131  6133  6141  6143  7031  7033 

35 

■ 

6147  6149  6167  6169  7047 

36 

H 

6143  6147  6163  6167  70*3  7047 

37 

5 

6141  6143  6161  6163  7043 

38 

5 

6167  6169  7067  7069  7074 

39 

4 

6163  o1 67  7063  7067 

40 

5 

6161  6163  7061  7063  7071 

41 

5 

7037  7039  7047  8537  8539 

42 

6 

7G33  7037  7043  7047  8533  8537 

43 

5 

70  31  70)3  7(  43  8531  8533 

4*4 

4 

7047  70t>7  7064  8547 

1 

H  ) 

b 

7(,43  7047  7063  7067  8343  8547 

4 

7043  7061  7(H  3  85,3 

47 

6 

7067  706'-  7070  8  367  8568  85/9 

48 

L 

706  )  70<i7  85-  8 5 o 7 

4'» 

h 

7061  70M  707  i  8 r  (>  1  8563  8571 

50 

5 

8537  85  39  854’’  9  3  37  0339 

t 

< 


f 
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TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


51 

6 

8533  8537  8543  8547  9333  9337 

52 

5 

8531  8533  8543  9331  9333 

53 

3 

8547  8567  8569 

54 

4 

o  -*3  8547  8563  8567 

55 

3 

8543  8561  8563 

56 

3 

8567  8569  8579 

57 

2 

8563  8567 

58 

3 

8561  8563  8571 

59 

4 

211001  214901  222001  223401 

60 

4 

211002  214902  222002  223402 

61 

4 

9307  9317  11507  13807 

62 

8 

9303  9307  9313  9317  11503  11507  13803  13807 

63 

4 

9303  9313  11503  13803 

64 

12 

9317  9337  9339  11507  11537  11539  13807  13809  13827 

13829  13837  13839 

65 

14 

9313  9317  9333  93337  11503  11507  11533  11537  13803 

13807  1 j323  13827  13833  13837 

66 

12 

9313  9331  9333  11503  11531  11533  13801  13803  13821 

13823  13831  13833 

67 

7 

9337  9339  9347  9349  11537  11539  11547 

68 

8 

9333  9337  9343  9347  11533  11537  11543  11547 

49 

7 

9331  9333  9341  9343  11531  11533  11543 

70 

5 

9347  9369  9367  9369  11547 

71 

6 

9343  9347  9363  9367  11543  11547 

71 

5 

9341  9343  9361  9363  .1543 

7  5 

6 

9367  9369  9377  9379  11567  11569 

74 

6 

9363  9367  937  5  9377  11563  U567 

75 

6 

9361  936  5  9371  9373  11561  11563 

76 

3 

9377  9379  1^579 

1 
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TABLE  4-1.  FUSELAGE  SECTION  -  REG  LONS  AND  C0NM2  CARDS  (CONT'D) 


77 

2 

9373  9377 

78 

3 

9371  9373  11571 

79 

4 

11537  11539  13837  13839 

80 

4 

11533  11537  13833  13837 

81 

4 

11531  11533  13831  13833 

82 

6 

11547  11567  11569  13847  13848  13849 

83 

7 

11543  11547  11563  11567  13843  13847  13848 

84 

5 

11543  lljol  11563  13841  13843 

85 

5 

11567  11569  13867  13869  13879 

86 

4 

11563  11567  13863  13867 

87 

5 

11561  11563  13861  13863  13871 

88 

2 

13807  14807 

89 

4 

13803  13807  14803  14807 

90 

2 

13803  14803 

91 

8 

13807  13809  13827  13829  14807  14809  14827  14829 

92 

8 

13803  13807  13823  13827  14803  14807  14823  14827 

93 

8 

13801  13803  13821  13823  14801  14803  14821  14823 

94 

8 

13827  13829  13837  13839  14827  14829  14837  14839 

95 

8 

'.3823  13827  13833  13837  1482  3  14827  14833  14837 

96 

8 

13821  1  3823  1  38  51  13833  14821  1482  3  14831  14333 

97 

4 

1  3837  13836  Uhj/  .4839 

48 

4 

138  33  13837  14833  148  37 

99 

4 

1  3831  1  38  1  3  14831  148  33 

100 

3 

1  3847  14647  U849 

101 

4 

1  3843  13847  14843  148^7 

102 

4 

1  3841  1384  3  1^341  1484  3 
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TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  C0NM2  CARDS  (CONT'D) 


103 

2 

14867  14869 

104 

3 

13863  14863  14867 

105 

5 

13861  13863  13871  14861  14863 

106 

3 

UM>7  15607  215101 

107 

4 

14803  14807  15603  15607 

108 

3 

14803  15603  215102 

109 

9 

14807  14809  14827  14829  15607  15609  15627  15629  215201 

110 

7 

14803  14807  14823  14827  15603  15607  15625 

111 

9 

14801  14803  14821  14823  15601  15603  15621  15623  215202 

112 

1 

15607 

113 

4 

15603  15607  18603  18607 

114 

l 

15603 

115 

7 

15607  15609  15627  15629  18609  18627  18629 

116 

8 

15603  15607  15625  18603  18607  18623  18625  18627 

117 

7 

15601  15603  15621  15623  18601  18621  18623 

118 

0 

No  Grid  Points 

119 

4 

18603  18607  21803  21807 

120 

0 

No  Grid  Points 

121 

8 

18609  18627  18629  21 3z7  21329  21809  21827  21829 

122 

13 

18603  18607  18623  18625  18627  21323  21325  21327  21803 

21807  2182 3  21825  2182? 

12  1 

8 

18601  18621  18623  21321  21323  2lo0i  21821  21823 

124 

1 

222201 

125 

4 

2180!  21807  22703  22707 

126 

1 

222202 

127 

7 

21609  21827  21829  22709  2272?  227292  22301 

128 

10 

21803  21807  21623  21825  21827  22702  22707  22723  22725 

22727 

129 

7 

21801  21821  21623  22701  22721  22-232  22302 
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TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


1  U) 

0 

No  Grid  Points 

1JI 

4 

22703  22707  25003  25007 

132 

0 

No  Grid  Points 

133 

5 

22709  22727  22729  25009  25029 

134 

8 

22703  22707  22723  22725  22727  25003  25007  25025 

135 

5 

22701  22721  22723  25001  25021 

136 

11 

14827  14829  14837  14839  15627  15629  15637  18627  18629 

18637  18639 

137 

11 

14823  14827  14833  14837  15625  18623  18625  18627  18633 

18635  18637 

138 

11 

14821  14823  14831  14833  15621  15623  15633  18621  18623 

18631  18633 

139 

7 

14837  14839  14847  14849  15637  18637  18639 

140 

7 

14833  14837  14843  14847  18633  18635  18637 

141 

7 

14831  14833  14841  14843  15633  18631  18633 

142 

11 

14847  14849  14867  K869  18647  18649  18649  18653  18654 

18658  18659 

143 

7 

14843  14847  14863  14867  18644  18645  18646 

144 

11 

14841  14843  14861  14863  18(.41  18642  18643  18651  18652 

18656  18657 

145 

11 

14867  14869  14887  14889  16487  16489  18667  18668  18669 

18687  18689 

146 

9 

14863  14867  14883  14867  1  o4  35  18864  18665  18666  18685 

147 

11 

;4861  14863  U881  i4883  16481  16483  18661  18662  18663 

18681  18683 

148 

6 

14887  14885  16487  16489  18687  18689 

149 

4 

14883  14887  16485  186P5 

150 

6 

14881  14883  16481  16483  18681  18683 

151 

6 

18627  18629  18637  18635  21327  21329 

152 

18625  18627  18635  18637  21325  21327 

15  1 

6 

18623  186^5  1H6J3  18635  21323  21325 

154 

6 

18621  18621  18631  18633  21321  21323 

155 

10 

18647  18648  18649  18653  18654  i8658  18659  19749  19759 

17969 

156 

10 

18645  18646  18647  19745  19747  19748  19758  19765  19767 

19768 
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TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  C0NM2  CARDS  (CONT'D) 


157 

10 

18643 

19765 

18644 

18645 

19742 

19743 

19745 

19752 

19762 

19763 

158 

10 

18641 

19761 

18642 

18643 

18651 

18652 

18656 

18657 

19741 

19751 

150 

4 

19749 

19759 

19769 

21349 

160 

9 

10745 

19747 

19748 

19758 

19765 

19767 

19768 

21345 

21347 

161 

9 

19742 

19743 

19745 

19752 

19762 

19763 

19765 

21343 

21343 

162 

* 

19741 

19751 

19761 

21341 

163 

8 

18667 

18668 

1866° 

18687 

18689 

21367 

21369 

21387 

164 

8 

18665 

18666 

18667 

18685 

18687 

21366 

21367 

21387 

165 

8 

18663 

18664 

18665 

18683 

18685 

21363 

21364 

21383 

166 

8 

18661 

18662 

18663 

18681 

18683 

21361 

21363 

21383 

167 

3 

18687 

18689 

21387 

168 

3 

18685 

18687 

21387 

169 

3 

18683 

18685 

21383 

170 

3 

18681 

18683 

21383 

171 

13 

21325 

21327 

21329 

21825 

21827 

21829 

22725 

22727 

22729 

25025. 

25029 

25045 

25049 

172 

13 

21321 

21323 

21325 

21821 

21823 

21825 

22721 

22723 

22725 

; 

25021 

25025 

25041 

25045 

173 

7 

21345 

21347 

21349 

25045 

25049 

25065 

25065 

174 

7 

21341 

21343 

21345 

25041 

25045 

25061 

25065 

1 1 '  - 

6 

2  1  366 

21367 

21  360 

21387 

25065 

25069 

176 

■J 

2  1  361 

21363 

2  l  164 

2 1 38  3 

25061 

2  50b5 

177 

\ 

25009 

25020 

26829 

17k 

6 

25003 

25007 

25025 

26801 

26809 

26825 

1  7  - 

1 

25001 

25021 

26921 

lMI 

6 

25025 

25020 

26.8  25 

26829 

26845 

26940 

1*1 

(. 

25021 

25025 

26821 

26825 

26841 

26845 

182 

0 

2504  > 

2  50^9 

26*45 

26849 

26865 

26860 
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TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


183 

6 

25041  25045  26841  26845  2oS(,l  26865 

1H4 

4 

25065  25069  2<>865  26869 

185 

4 

25061  25065  26861  26865 

186 

2 

26829  29929 

187 

5 

26801  26809  26825  29905  29925 

188 

2 

26821  29921 

189 

6 

26825  26829  29925  29929  29945  29949 

190 

6 

26821  26825  29921  29925  29941  29945 

191 

7 

26845  26849  29945  29949  29905  29969  30045 

192 

7 

26841  26845  29941  29945  29961  29965  30045 

193 

4 

26865  26869  29965  29969 

194 

4 

26861  26865  29961  29965 
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TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


TYPE 

NASTRAN 

EID 

GRID 

POINT 

WEIGHT  (lb) 

CONM2 

93331 

3331 

1.892 

C0NM2 

93339 

3339 

3.221 

CONM2 

93341 

3341 

1.962 

C0NM2 

93349 

3349 

2.701 

CONH2 

94631 

4631 

0.122 

CONM2 

94633 

4633 

4.425 

CONM2 

94637 

4637 

5.541 

C0NM2 

94639 

4639 

2.676 

C0NM2 

94641 

4641 

0.621 

CCNM2 

94649 

4649 

0.925 

C0NM2 

94661 

4661 

8.249 

C0NM2 

94669 

4669 

6.663 

CONM2 

96123 

6123 

3.694 

C0NM2 

96127 

6127 

3.545 

CCNM2 

96131 

6131 

1.113 

CONM2 

96133 

6133 

6.058 

C0NM2 

96137 

6137 

5.058 

CONM2 

96139 

6139 

0.755 

C0NM2 

96141 

6141 

1.950 

C0NH2 

96143 

6143 

5.711 

CON  M2 

96147 

6147 

3.897 

C0NM2 

96149 

6149 

0.821 

C0NM2 

96161 

6161 

2.947 

C0NM2 

96163 

6163 

9.863 

C0NM2 

96167 

6167 

6.?05 

C0NM2 

96169 

6169 

2.029 

C0NM2 

96171 

6171 

7.951 

CONM2 

96179 

6179 

5.502 

C0NM2 

97031 

7031 

2.284 

CONM2 

97033 

7033 

8.434 

C0NM2 

97037 

7037 

6.885 

CON  M2 

97039 

7039 

1.452 

CONM2 

97043 

7043 

9.012 

CONM2 

97047 

7047 

7.798 

CONM2 

97061 

7061 

3.578 

CONM2 

9706  3 

7063 

14.650 

CONM2 

97067 

7067 

13.585 

CCNM2 

97069 

7069 

2.574 

C0NM2 

97071 

7  O'.  1 

2.916 

CONM2 

97079 

7079 

1.802 

C0NM2 

96931 

6531 

2.399 

CONN2 

98  "3  3 

8533 

10.570 

CCNM2 

90537 

8537 

9.864 

CCNM2 

98539 

3539 

2.403 

C0NM2 

4854i 

8543 

9.724 

CON  M2 

98547 

8547 

8.931 

CONM2 

98561 

8561 

4.317 

CONM2 

98563 

8563 

22.532 

CON  M2 

98567 

8567 

24.136 

C0NM2 

98569 

85^9 

5.710 

CONM2 

96571 

35*1 

6.222 

4-14 


TABLE  4-1 


FUSELACE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


CONM2 

98579 

8579 

8.408 

C0NM2 

99303 

9303 

3.970 

CONK2 

99307 

9  30  7 

3.957 

CONM2 

993 13 

9313 

8.C67 

CONH2 

99317 

9317 

8.086 

C0NX2 

99331 

9331 

3.170 

C0NM2 

99333 

9333 

13.973 

CONH2 

99337 

9337 

13.744 

CONM2 

99339 

9339 

3.147 

CCNM2 

99341 

9341 

2.554 

C0NM2 

99343 

9343 

11*084 

C0N82 

99347 

9347 

10.863 

C0NM2 

99349 

9349 

2.147 

CONM2 

99361 

9361 

2.380 

C0NH2 

9936  3 

9363 

8.351 

C0NM2 

99367 

9367 

9.C72 

C0NK2 

99369 

9369 

2.335 

CONM2 

99371 

9371 

6.511 

CONH2 

99373 

9373 

49.161 

C0NM2 

9937  7 

9377 

54.894 

CONM2 

99379 

9379 

12.037 

CONM2 

101503 

11503 

9.083 

CONH2 

101507 

115C7 

9.128 

CONM2 

101531 

11531 

5.859 

CONN2 

101533 

11533 

19.722 

C0NM2 

101537 

11537 

21.508 

CONM2 

101539 

11539 

7.873 

CONM2 

101543 

11543 

14.344 

CONH2 

101547 

11547 

14.791 

C0NH2 

101561 

11561 

9.470 

CONM2 

101563 

11563 

21.696 

CONM2 

101567 

11567 

18.154 

C0NN2 

101569 

11569 

5.917 

CONH2 

101571 

11571 

5.538 

CONH2 

101579 

11579 

8.826 

CONH2 

103801 

13801 

1.113 

CONK2 

103803 

13803 

5.138 

C0NM2 

103807 

13807 

5.002 

CONH2 

103809 

13809 

1.052 

CONH2 

103821 

13821 

1. 5L2 

CONM2 

103823 

13623 

5.508 

CON»*2 

103827 

13827 

5.708 

C0NH2 

103829 

13829 

1.649 

CONM2 

103831 

13831 

3.656 

C0NM2 

103833 

13833 

13.472 

CCNH2 

103837 

13837 

15.662 

CONH2 

103839 

13839 

6.  126 

C0N*2 

103841 

13641 

1.887 

C0NM2 

103843 

13843 

7.291 

CONN2 

103847 

13847 

9.530 

CONK2 

103848 

13848 

4.869 

CONM2 

103849 

13849 

2.018 

CONH2 

103861 

13861 

9.669 

TABLE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


CONM2 

103863 

13863 

40.094 

CONM2 

103867 

13867 

14.571 

CONM2 

103869 

13869 

3.301 

CONM2 

103871 

13871 

16.714 

CONM2 

103879 

13879 

10.322 

CONM2 

104801 

14801 

1.098 

LONM2 

104803 

14803 

4.057 

CONM2 

104807 

14807 

4.022 

CONH2 

104809 

14809 

1.092 

CONM2 

104821 

14821 

1.980 

CCNM2 

104823 

14823 

7.770 

CONM2 

104827 

14827 

8.254 

CGNM2 

104829 

14829 

2.424 

C0NM2 

104831 

14831 

4.886 

CON  M2 

104833 

14833 

14.738 

C0NM2 

104837 

14837 

15.368 

CONM2 

104839 

14839 

5.566 

CON  M2 

104841 

14841 

3.991 

CON  M2 

104843 

14843 

15.512 

CONM2 

104847 

14847 

17.832 

CONM2 

104849 

14849 

5.932 

CONM2 

104861 

14861 

5.066 

CONM2 

104863 

14863 

33.236 

CONM2 

104867 

14867 

36.138 

CONM2 

104869 

14869 

8.171 

C0NM2 

104881 

14881 

4.845 

CONM2 

104883 

14883 

17.626 

CONM2 

104887 

14887 

18.186 

CCNM2 

104889 

14889 

5.338 

CON  M2 

105601 

15601 

1.680 

CONM2 

105603 

15603 

6.578 

CONM2 

105607 

15607 

7.003 

CONM2 

105609 

15609 

2.088 

CONM2 

105621 

15621 

2.569 

CON  M2 

105623 

15623 

2  463 

CONM2 

105625 

15625 

10.568 

CONM2 

105627 

15627 

3.439 

CONM2 

105629 

15629 

3.449 

CONM2 

105633 

15633 

5.611 

CONM2 

105657 

15637 

5.916 

CON  M2 

106481 

16481 

8.756 

CCNM2 

106483 

16483 

8.759 

CONM2 

206  4  8  5 

16485 

20.106 

CONM2 

106487 

16487 

10.054 

CONM2 

106489 

16*89 

9.779 

CONM2 

106601 

I860*. 

1.073 

CONM2 

108603 

18603 

4.665 

CONM2 

108607 

18607 

4.556 

CONM2 

108609 

18609 

1.986 

CONM2 

10862 I 

18621 

3.665 

CON  M2 

1C8623 

18623 

I  3.694 

CONM2 

108625 

16625 

20.981 

4-?l 
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FUSELAGE  SECTION  -  KEG  IONS  AND  CONM2  CARDS  (CONT'D) 


C0NM2 

108627 

16627 

22.697 

CONM2 

108629 

18629 

5.952 

CQNM2 

108631 

18631 

5.946 

C0NN2 

108633 

18633 

16.895 

CGNN2 

108635 

18635 

22.634 

CCNN2 

108637 

18637 

26.279 

CONN  2 

108639 

18639 

7.945 

C0NN2 

108641 

18641 

1.269 

CONM2 

108642 

18642 

1.285 

C0NN2 

108643 

18643 

2.285 

CCNN2 

108644 

18644 

8.294 

C0NM2 

108645 

10645 

8.560 

CONN2 

108646 

18646 

8.135 

C0NM2 

108647 

18647 

2.578 

CONN2 

108648 

18648 

1.705 

C0NN2 

108649 

18649 

1.670 

CONM2 

108651 

18651 

1.396 

CONN2 

108652 

18652 

1.415 

CONN2 

108653 

18653 

1.854 

CON  «2 

108654 

18654 

1.813 

C0NM2 

108656 

18656 

1.288 

C0NM2 

108657 

18657 

1.305 

CONM2 

108658 

18658 

1.739 

C0NM2 

108659 

18659 

1.703 

CONM2 

108661 

18661 

2.124 

C0NM2 

108662 

18662 

2.138 

C0NM2 

108663 

18663 

7.944 

C0NN2 

108664 

18664 

8.778 

CONM2 

1086o5 

18665 

13.016 

C0NM2 

108666 

18665 

8.161 

C0NM2 

108667 

18667 

7.302 

C0NN2 

108668 

186(8 

2.013 

CONM2 

108669 

18669 

1.998 

CONN? 

108681 

18681 

8.693 

CONN  2 

108683 

18683 

32.324 

C0NN2 

106685 

18685 

60.323 

C0NN2 

108687 

18687 

27.285 

CONN2 

108689 

18689 

9.604 

C0NN2 

109741 

19741 

2.346 

C0NN2 

109742 

19742 

4.409 

CONH2 

109743 

19743 

5.156 

CONN2 

109745 

19745 

11.232 

C0NN2 

109747 

19747 

4.251 

CONN2 

109748 

19748 

3.642 

CONN2 

109749 

19749 

2.399 

CCNN2 

109751 

19751 

2.757 

C0NM2 

109752 

19752 

5.133 

CONN2 

109758 

19758 

3.995 

CONN2 

109759 

19759 

2.844 

C0NN2 

109761 

19761 

2.221 

CCNN2 

109762 

19  762 

4.633 

CONN? 

109763 

19  76  3 

. 

5.632 

E  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CONT’D) 


12.896 


C0NM2 

109765 

19765 

C0NM2 

109767 

19767 

C0NM2 

109768 

19768 

C0NH2 

109769 

19769 

C0NM2 

111321 

21321 

C0NM2 

111323 

21323 

CON  M2 

111325 

21325 

-0NM2 

111327 

21327 

C0NM2 

111329 

21329 

C0NM2 

111341 

21341 

C0NM2 

111343 

21343 

CCNM2 

111345 

21345 

C0NM2 

111347 

21347 

C0NM2 

111349 

21349 

C0NM2 

111361 

21361 

C0NM2 

111363 

21363 

C0NM2 

111364 

21364 

C0NM2 

111366 

21366 

CON  M2 

111367 

21 3o  7 

C0NM2 

111369 

213S9 

C0NM2 

111363 

21363 

C0NM2 

111387 

21387 

C0NM2 

111801 

21801 

C0NM2 

111803 

21803 

C0NM2 

111807 

21807 

CON  M2 

111809 

21809 

C0NM2 

111821 

21821 

C0NM2 

111823 

21823 

C0NM2 

111825 

2182  5 

CON  M2 

111827 

21827 

C0NM2 

11* 829 

21829 

C0NM2 

112701 

22701 

CON  M2 

112703 

22703 

CON  M2 

112707 

22707 

CON  M2 

112709 

22  705 

CQNM2 

112721 

22721 

C0NM2 

112/23 

22  723 

C0NM2 

112725 

22  725 

C0NM2 

112727 

22727 

C0NM2 

112729 

22  729 

C0NM2 

115001 

25001 

CCNM2 

115003 

25003 

C0NM2 

115007 

25007 

CCNM2' 

115009 

25005 

CCNM2 

115021 

2502  L 

CCNM2 

115025 

25  ■'25 

C0NM2 

115029 

2  5  0 J  9 

C0N*2 

415041 

25041 

C0NM2 

115045 

25045 

CCNM2 

115049 

25049 

C0NM2 

115061 

25C61 

C0NM2 

115065  1 

25065 

20.033 

18.946 


11.85? 


5 
4 

17.866 
23.858 
23.001 
27.471 
28.406 
21.681 
48.827 
54.371 


10.613 


1 1.S22 
15.296 
12.589 


6.318 

12.767 


10.475 
22.769 
10. CIO 
25.414 
56.155 


LE  4-1.  FUSELAGE  SECTION  -  REGIONS  AND  CONM2  CARDS  (CON' 


CONM2 

115069 

25069 

31.959 

CONM2 

116801 

26601 

2.583 

CON  M2 

116809 

26809 

2.896 

C0NM2 

116821 

26821 

7.919 

CONM2 

116825 

26825 

26.633 

CONM2 

116829 

26829 

16.380 

C0NM2 

116861 

26861 

7.860 

C0NM2 

116865 

26865 

17.307 

CONM2 

116869 

26869 

8.627 

C0NM2 

116861 

26861 

17.663 

C0NM2 

116865 

26865 

37.880 

CONM2 

116869 

26869 

17.961 

CONM2 

119905 

29905 

2.139 

C0NM2 

119921 

29921 

8.630 

CCNM2 

119925 

29925 

22.915 

CON  M2 

119929 

29929 

13.202 

CON  M2 

119961 

29961 

10.667 

CONM2 

119965 

29965 

27.621 

CONM2 

1 19969 

29969 

15.273 

CONM2 

119961 

29961 

10.173 

CONM2 

119965 

29965 

2 1  >  300 

CONM2 

119969 

29969 

10. 763 

C0NM2 

301002 

211002 

6.953 

CONM2 

306902 

216902 

13.026 

C0NM2 

312002 

222002 

6.766 

C0NM2 

313602 

223602 

5.162 

CONM2 

305102 

215102 

3.158 

C0NM2 

305202 

215202 

0.961 

CONM2 

312202 

222202 

6.556 

CONM2 

312302 

222302 

1.635 

CONM2 

301001 

211001 

6.953 

CONM2 

306901 

216901 

13.026 

CONM2 

312001 

222001 

6.766 

C0NM2 

313601 

223401 

5.162 

C0NM2 

305101 

215101 

3.676 

C0NM2 

305201 

215201 

0.952 

C0NM2 

312201 

272201 

6.556 

CONM2 

312301 

222301 

1.619 
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TABU  4-2.  TAIL  BOOM  AMD  WINGS 


STATION 


BUTTLIKE 
TO  Y2 


317.71 
338.61 
*5*.  51 
380.42 
401.33 
-422.24 
443.15 
452.25 
464.  10 
484.89 
380.42 
380.-42 
380.42 
380.42 
380.4-2 
380.42 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464.10 
464*10 
148.00 
148.00 
148.00 
148.00 
148.00 
148.00 
*148.00 
148.00 
143.00 


148.00 

148.00 

148.00 

148.00 

148.00 


339.61 

359.51 

380.42 

401.33 

422.24 
443.15 

452.25 
464.10 
484.84 
600.00 
422.24 
422.24 
422.24 
422.24 
422.24 
422.24 

600.00 

jlAA  AA 
uwrv/v 

600.00 

600.00 

<rOO«<M> 


■100.00 
■100.00 
■100.00 
-9.fc8 
-9.68 
■100.00 
■100.00 
-100.00 
-100.00 
-100.00 
-100.00 
-31 . 25 
-20.87 
9.68 
20.87 
31.25 
-iOO.OO 
■100.00 
-100.00 
-100.00 
■100.30 


100.00. 

100.00 

100.00 

9.68 

9.68 

100.00 

100.00 

100.00 

100*00 

100.00 

-31.25 

-20*87 

-9.68 

20.87 

31.25 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 


600.00 

-100.00 

0.0 

600.00 

0.0 

1.80 

600.00 

1.80 

2.4? 

600.00 

2.42 

5.69 

600.00 

5.69 

6.45 

600.00 

6.45 

6.02 

600.00 

6.82 

7.90 

600.00 

7.90 

13.47 

600.00 

13.47 

L3.90 

600.00 

i3.88 

15.:  9 

600.00 

15.19 

18.49 

600*00 

18.40 

100*80 

250.00 

-iOO.OO 

-59.00 

250.00  ! 

'  -59.00 

-5C. 75 

250.00 

-50.75 

-42.80 

250.30 

-42.50 

-3h.00 

250.00 

-34.00 

-28.00 

250.00 

-23.00 

-22.  19 

250.00 

-2<r .  19 

-19.  19 

250.03 

19.  19 

22.  .9 

250.00 

2  2.1° 

28.00 

250.00 

2  9.00 

34  .  CO 

250.03 

34 . 30 

42.50 

250.03 

42.c0 

50.75 

250.00 

50.  75 

59. 0C 

250. 0G 

5  '  ,  8  •  j 

1 30  v  00 

WATERLINE 

Z1  TO  1 


50.30 

50.03 


50.00 

50.00 

5C.00 

50.00 

50.03 

50.00 

50.00 

50.00 

50.00 

50.00 

-50.00 

50.00 

50.00 

50.00 


ill 

i 


2  30.° 
233.0 


200.00 
200. Jw 

20C.0C 
208.00 
2  3  3.03 
200.00 
67.58 
67.50 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 


0 

2 


TABLE  4-2.  TAILBOOM  AND  WINGS  -  REGIONS  AND  CONM2  CARDS  (CONT’D) 


REG 

#GPTS 

GRID  POINTS: 

1 

l 

31745 

2 

31745  33845 

3 

33845  35945 

4 

35945  38045 

5 

38045  40145  40143  40147 

6 

2 

40145  42245 

7 

2 

42245  44345 

8 

2 

44345  45245 

9 

2 

45245  46445 

10 

2 

46445  48445 

11 

1 

48445 

12 

l 

40149 

13 

2 

40148  40149 

14 

2 

40147  40148 

15 

2 

40142  40143 

16 

2 

40141  40142 

17 

1  ] 

40141 

18 

1 

48045 

19 

2 

48045  48845 

20 

2 

48845  4*745 

21 

2 

49745  50645 

22 

2 

50645  51545 

23 

2 

51545  52045 

24 

51545  52045  52001  1 

25 

2  | 

520018  520024 

TABLE  4-2.  TAILBOOM  AND  WINGS  -  REGIONS  AND  CONM2  CARDS  (CONT’D) 


26 

— 

2 

520024  520057 

27 

2 

520057  520065 

28 

2 

520065  520068 

29 

2 

520068  520079 

30 

2 

520079  520135 

31 

2 

520135  520139 

32 

2 

520139  520152 

33 

2 

520152  520185 

34 

1 

520185 

35 

6 

75911  75919  75921  75929  75931  75939 

36 

12 

75011  75010  75021  75029  75031  75039  75911  75919  75921 

75929  75931  75939 

37 

12 

74 2 1  1  74219  74221  74229  74231  74239  75011  75019  75021 

75029  75031  75039 

38 

12 

73411  73419  73421  73429  73431  73439  74211  74219  74221 

74229  74231  74239 

39 

12 

72811  72819  72821  72829  72831  72839  73411  73419  73421 

73429  73431  734j9 

40 

16 

72211  72213  72217  72219  72221  72224  72226  72229  72231 

! 

72239  72811  72819  72821  72829  72831  72839 

41 

25 

71912  71913  71914  71916  71917  71918  71922  71923  71924 

72224  72226  72229  72231  72239  71926  71927  71928  71934  | 

71935  71936  72211  72213  72217  7221V  72221 

42 

25 

61912  6i9l3  61914  61°16  61917  61918  61922  61923  61924 

62224  o2226  62229  62231  62239  61926  <’927  61928  61934 

61935  61536  622 i 1  62213  622^7  62219  62221 

43 

16 

6221 l  02213  62217  62219  62221  62224  62226  o2229  62231 

<-2239  6281  l  628  19  62821  62829  o2831  62839 

4't 

!  ’ 

*  28 1 l  62819  628 2 1  62829  62831  62839  63411  63419  63421 

.>3429  634  31  634  39 

-r' 

1  ! 

63411  63419  63421  63429  63431  63439  64211  64219  64221 

64229  b42U  64239 

V, 

12 

>  42 1 i  64219  64221  64229  64231  64239  65011  65019  65021 

65029  65031  65039 

-.7 

12 

6501 .  f.6f>i9  65021  65029  65031  65035  65911  65919  65921 

659  25  659  31  659  )<> 

48 

6 

o5911  65919  65921  65929  65931  65939 

4-27 


TABLE  ' ■  -  . . 


rALLBOOM  AND  WINCC  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


i  '• 

NASTRAN 

El!) 

GRID 

POINT 

WEIGHT  (lb) 

.ONM2 

*20*  A* 

r  ->004  5 

8.020 

C0NN2 

1 2  i.745 

31745 

33.30C 

C0NM2 

12?T45 

33845 

43.991 

CONN2 

125  45 

35945 

60.542 

C0NN2 

128045 

38045 

33.770 

C0NN2 

130145 

40145 

20.830 

C0NM2 

132245 

42245 

19.695 

C0NN2 

134*45 

44  34  5 

9.748 

CCNM2 

*  ^  5 

45245 

10.218 

CONN? 

r.r;  5 

46445 

18.052 

CPNM2 

.  h445 

48445 

16.465 

CQNN2 

i 38045 

48045 

23.604 

CONN2 

138845 

48845 

6.526 

CCNM2 

139745 

49745 

12.117 

CCNM2 

140645 

50645 

8.474 

C0NM2 

141545 

51545 

5.645 

C0NM2 

142045 

52045 

17.591 

C0NM2 

130141 

40141 

3.541 

C0NN2 

130142 

40142 

5.937 

C0NM2 

130143 

40143 

10.107 

CONM2 

130147 

40147 

9.503 

C0NM2 

130148 

40148 

5.887 

C0NM2 

130149 

40149 

3.541 

C0NM2 

151912 

61912 

0.201 

C0NH2 

151913 

61913 

0.201 

CONM2 

151914 

61914 

0.201 

CONH2 

151916 

61916 

0.184 

CONM2 

151917 

61917 

0.179 

CONH2 

151915 

61918 

0.172 

CCNM2 

151922 

61922 

0.774 

C0NM2 

151923 

61923 

0.689 

C0NM2 

151924 

61924 

0.610 

C0NH2 

151926 

61926 

0.305 

C0NM2 

I5l°2  7 

61927 

0.285 

CCNM2 

151928 

6192  8 

0.259 

CONM2 

151934 

61934 

0.164 

CONH2 

151935 

61935 

0.160 

CONM2 

151936 

61936 

0.157 

CON  M2 

152211 

62211 

0.463 

CONM2 

15221 3 

62213 

0.48C 

C0NM2 

152217 

62217 

0.476 

CON  M2 

152219 

62219 

0.462 

CONM2 

152221 

62221 

1.537 

CCNM2 

152224 

62224 

1.539 

CCNM2 

152226 

62226 

1.135 

C0NM2 

152229 

62229 

0.865 

CONM2 

152231 

62231 

0.393 

C0NM2 

152239 

62239 

0.374 

CCNM2 

152811 

62811 

0.960 

C0NM2 

152819 

62819 

1.111 

C0NM2 

152821 

62821 

1.904 

26 


TABLE  4-2 .  TAILBOCM  AND  WINGS  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


CGNM2 

152829 

62829 

1.798 

CONM2 

152831 

62831 

0.612 

CONM2 

152839 

62839 

0.595 

CONM2 

153411 

63411 

1.969 

CCNM2 

153419 

63419 

2.323 

CONM2 

153421 

63421 

3.041 

COM2 

153429 

63429 

2.881 

CONM2 

153431 

63431 

1.144 

CON  M2 

153439 

63439 

1.118 

CONM2 

154211 

64211 

2.314 

CONM2 

154219 

64219 

3.090 

CONM2 

154221 

64221 

3.275 

CON  M2 

154229 

64229 

3.561 

CONM2 

154231 

64231 

1.265 

CON  M2 

154239 

64239 

1.243 

CON  M2 

155011 

65011 

1.382 

CONM2 

155019 

65019 

2.036 

CON  M2 

155021 

65021 

1.737 

CONM2 

155029 

65029 

2.148 

CONM2 

155031 

65031 

0.796 

CONM2 

155039 

65039 

0.790 

CONM2 

155911 

65911 

0.693 

CONM2 

155919 

65919 

0.967 

CONM2 

155921 

65921 

1.009 

CONM2 

155929 

65929 

1.298 

CONM2 

155931 

65931 

0.517 

CONM2 

155939 

65939 

0.509 

CONM2 

161912 

71912 

0.251 

CONM2 

161913 

71913 

0.249 

CONM2 

161914 

71914 

0.245 

CONM2 

161916 

71916 

0.216 

CONM2 

161917 

71917 

0.208 

CON  M2 

161918 

71918 

0.199 

COM2 

161922 

71922 

0.866 

CONM2 

161923 

71923 

0.723 

COM2 

161924 

71924 

0.623 

CONM2 

161926 

71926 

0.314 

COM2 

161927 

71927 

0.294 

CONM2 

161928 

71928 

0.269 

CONM2 

161934 

71934 

0.171 

CONM2 

161935 

71935 

0.167 

CONM2 

16.936 

71936 

0.164 

CONN2 

162211 

72211 

0.517 

COM2 

162213 

72213 

0.53C 

COM2 

162217 

72217 

0.506 

CONM2 

.62219 

>2219 

0.488 

COM2 

16222k 

72221 

1.708 

CONM2 

16222* 

72224 

1.528 

CCNM2 

162226 

72226 

1.141 

COM2 

162229 

72229 

0.874 
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TABLE  4-2.  f A ILBOOM  AND  WINGS  -  REGIONS  AND  CONM2  CARDS  (CONT'D) 


C0NM2 

162231 

72231 

0.400 

C0NM2 

162239 

72239 

0.381 

C0NM2 

162811 

72811 

0.960 

C0NM2 

162819 

72819 

l.lll 

CON  M2 

162821 

72821 

1.904 

C0NM2 

162829 

72829 

1.798 

C0NM2 

162831 

72831 

0.612 

C0NM2 

162839 

72839 

0.595 

f  ',NM2 

163411 

73411 

1.969 

CCNM2 

163419 

73419 

2.323 

C0NM2 

163421 

73421 

3.041 

C0NM2 

163429 

73429 

2.881 

C0NM2 

163431 

73431 

1.144 

C0NM2 

163439 

73439 

1.118 

C0NM2 

164211 

74211 

2.314 

C0NM2 

164219 

74219 

3.090 

C0NM2 

164221 

74221 

3.275 

C0NM2 

164229 

74229 

3.561 

C0NM2 

164231 

74231 

1.265 

C0NM2 

164239 

74239 

1.243 

C0NM2 

165011 

75011 

1.382 

C0NM2 

165019 

75019 

2.036 

C0NM2 

165021 

75021 

1.737 

C0Nr2 

165029 

75029 

2.148 

CCNM2 

165031 

75031 

0.796 

C0NM2 

165039 

75039 

0.790 

C0NM2 

165911 

75911 

0.693 

C0NM2 

165919 

75919 

0.967 

CON  M2 

165921 

75921 

1.009 

C0NM2 

i 6592 9 

75929 

1.298 

C0NM2 

165931 

75931 

0.517 

C0NM2 

165939 

75939 

0.509 

C0NM2 

610018 

520018 

5.662 

C0NM2 

610024 

520024 

5.537 

CCNM2 

610057 

520057 

4.420 

C0NM2 

610065 

520065 

0.0 

C0NM2 

61C068 

520068 

0.819 

C0NM2 

610079 

520C79 

4.374 

C0NM2 

610135 

520135 

1.007 

C0NM2 

610139 

520139 

16.749 

C0NM2 

610152 

520152 

14.868 

|  C0NM2  J  610185  j 

520185 

1.583 
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TABLE  4-3.  MAIN  ROTOR  PYLON  -  REGIONS  AND  CONM2  CARDS 


REGION 

STATION 

XI  TO  X2 

BUTTLINE 

Yl  TO  Y2 

WATERLINE 

_ LI _ 111 _ 

l 

187.  M 

- 213700 

-13.65 - 

15.  M 

T^Tou 

76.00 

2 

187.0C 

213.00 

-13.00 

13.00 

70.  10 

77.57 

3 

187.00 

213.00 

-13.00 

13.00 

77.57 

79.05 

4 

187.00 

213*00 

-13.00 

13.00 

79.05 

86.25 

5 

187.00 

213.00 

-13.00 

13.00 

86.25 

95.00 

6 

187.00 

213.00 

-13.00 

13.00 

95.00 

100.67 

7 

187.00 

213.00 

— 1 3.00 

13.00- 

l  00.67 

106. OC 

8 

187.00 

213.00 

-13.00 

13.00 

106.00 

1 14.00 

9 

187.00 

213.00 

-13.00 

13.00 

114.00 

121.00 

10 

187.00 

213.00 

-13.00 

13.00 

121.00 

129.00 

11 

187.00 

213.00 

-13.00 

13.00 

129.00 

137.00 

KI  ' 

187.00 

213.00 

-13.00 

13.00 

137.00 

145. OC 

itrfivv 

213.00 

-13.00 

13.00 

145.00 

152.76 

187.00 

213.00 

-13.00 

13.00 

152.76 

154.00 

;  KtH 

187.00 

213.00  ' 

-13.00 

13.00 

154.00 

154.97 

-  ItT^rOO 

ZtlTUU 

- 13.00 

13.00 

154.97 

200.00 

REG 

GRID  POINTS! 

1 

i 

200070 

2 

2 

200070  200078 

3 

2 

20007S  200079 

4 

2 

200079  200C86 

5 

2 

200086  200095 

6 

i. 

200095  200101 

7 

2 

200101  200106 

8 

2 

200106  200114 

9 

2 

200114  200121 

10 

2 

200121  200129 

11 

2 

200129  200137 

12 

2 

200137  200145 
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TABLE  4-3.  MAIN  ROTOR  PYLON  -  REGIONS  AND  CONM2  CARDS  (CONT’D) 


200145  200153 


1  200153 


200155 


200155 


NASTRAN 

EID 


0NM2 
CON  M2 
C0NM2 
C0NM2 
C0NM2 
C0NM2 
C0NM2 
C0NM2 
C0NM2 
CON  M2 
CON  M2 
C0NM2 
C0NM2 
C0NM2 
C0NM2 
C0NM2 


GRID 

POINT 


2 

200078 

200079 

200086 

200087 

200099 

200096 

200101 

200106 

200116 

200121 

200129 


WEICHT  (lb) 


22. 

760 

91. 

068 

60. 

092 

60. 

092 

66.933 

66. 

933 

97. 

277 

67. 

013 

66. 

626 

96. 

390 

13. 

810 

TABLE  U-U.  BASIC  MISSION  USEFUL  WEIGHT  ITEMS 


•3 


Elements  A  through  X  are  CONROO 


Table  4-5.  Rod  Element  Data  for  Distribution  of  Useful  Weight  Items 


ROD  ELEMENT  DATA 


— 

LETTER 

DESIGNATION 

NASTRAN 

EID 

TYPE 

ACTUAL 

AREA  (in.2) 

OFFSETS  FROM 
GR1DPOINT 

FINAL  AREA 
(in.2) 

_ 

Z 

Y 

A 

20081 

Truss 

1.0 

- 

• 

-  -  — — 1 

1.0 

B 

20082 

Truss 

1.0 

- 

- 

1.0 

C 

20083 

Truss 

1.0 

- 

- 

1.0 

D 

20084 

Truss 

1.0 

- 

- 

1.0 

E 

150151 

Truss 

1.0 

- 

- 

1.0 

F 

150152 

Truss 

1.0 

- 

- 

1.0 

G 

150153 

Truss 

1.0 

- 

- 

1.0 

H 

150154 

Truss 

1.0 

- 

- 

1.0 

I 

150201 

Truss 

1.0 

- 

- 

1.0 

J 

150202 

Truss 

1.0 

- 

- 

1.0 

* 

150203 

Truss 

1.0 

- 

- 

1.0 

L 

150204 

Truss 

1.0 

- 

’ 

1.0 

M 

10093 

Truss 

1.0 

- 

1.0 

N 

10094 

Truss 

1.0 

- 

- 

1.0 

0 

10092 

Truss 

1.0 

- 

- 

1.0 

P 

10091 

Truss 

1.0 

- 

- 

1.0 

1  Q 

31071 

Truss 

1.0 

- 

- 

1.0 

R 

31072 

Truss 

1.0 

1.0 

s 

31073 

Truss 

1.0 

- 

- 

1.0 

T 

31074 

Truss 

1.0 

- 

1.0 

U 

31081 

Truss 

1.0 

- 

- 

1.0 

V 

31082 

Truss 

1.0 

- 

- 

1.0 

w 

31083 

Truss 

1.0 

- 

- 

1.0 

X 

31084 

Truss 

1.0  I 

- 

- 

1.0 
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Tabic  4-6.  Grid  Point  Constraint  Data 


for  Distribution  of  Useful  Weight  Items 


(JK1I>  1‘OlM  1>A  l  A 


-  ~  1 

(.kid 

POINT 

MP( 

1 

OMIT 

n.o.F. 

RULE* 

D.O.K. 

_ 

RULE* 

D.O.F. 

RULE* 

7033 

— 

456 

AAA 

123 

AAA 

- 

7037 

456 

AAA 

123 

AAA 

' 

S300 

- 

• 

9313 

j  456 

AAA 

123 

DCC 

0317 

! 

456 

AAA 

| 

- 

13 

DC 

9333  456  AAA  | 

9337  !  45b  AAA 


11300  ! 

- 

i 

iroo 

i 

i 

- 

1 

i 

l 

13500 

• 

_  1 

i 

* 

1 

1 

AAA 

123 

| 

DCC 

13803 

456 

1 

1 

j  13807  ' 

456 

AAA 

1 

* 

123 

1 

DCC 

14823 

456 

AAA  | 

|  | 

123 

AAA  j 

“ 

1 

1 

1  14827 

456 

>  AAA 

123 

AAA  1 

| 

- 

1 

* 

1 

14843 

456 

AAA  j 

- 

123 

DCC 

1 

AAA 

1 

123 

DCC 

14S47 

456 

i 

DCC 

AAA 

123 

14883 

456 

j 

AAA 

■ 

l 

123 

DCC 

14887 

456 

- 

r  100 

- 

- 

l 

456 

AAA 

| 

i 

_  1 

123 

DCC 

18621 

i 

DCC 

456 

AAA 

123 

18b  29 

i 

21321 

456 

AAA 

i 

- 

23 

CC 

21329 

456 

AAA 

t 

i 

i 

i 

123 

DCC 

I  23iOO 

- 

1 

1 

i 

25021 

456 

1  AAA 

1 

. 

1 23 

1 

DCC 

! 

j  25029 

456 

1 

AAA 

i 

i 

- 

123 

DCC 

[  _ 

i  _  — 

*  Reference  Section  2.4.2 
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NASTRAN  STRUCTURAL  ELEMENT 
AND  GRID  POINT  INDEX 


&A1  ELEMENT  (CAAE)  INDEX 


NASTKAN 

BID 

PACE 

20411 

3-224 

20412 

3-224 

20413 

3-224 

20414 

3-224 

20415 

3-224 

20451 

3-224 

20452 

3-224 

20453 

3-224 

20454 

3-224 

20455 

3-224 

20511 

3-224 

20512 

3-224 

20513 

3-224 

20521 

3-224 

20522 

3-224 

20523 

3-224 

1070311 

3-220 

1070321 

3-220 

1210091 

3-220 

1210101 

3-220 

1210211 

3-220 

1210212 

3-220 

1210213 

3-220 

1210611 

3-220 

1210612 

3-220 

1210613 

3-220 

1864100 

3-237 

1864900 

3-238 

1865100 

3-237 

1865400 

3-237 

1865600 

3-237 

1865900 

3-237 

1866100 

3-237 

1866900 

3-237 

1874142 

3-237 

1874151 

3-237 

i  1874243 

3-233 

1874344 

3-233 

1874363 

3-237 

1874445 

3-238 

1874546 

3-238 

1874647 

3-238 

1874748 

3-238 

1874753 

3-237 

1874767 

3-237 

NASTBAN 

BID 

1874849 

1874954 

1875152 

1875156 

1875243 

1875257 

1875354 

1875358 

1875459 

1875657 

1875763 

1875859 

1876162 

1876263 

1876364 

1876465 

1876566 

1876667 

1876758 

1876768 

1876869 

1974100 

1974142 

1974151 

1974243 

1974252 

1974345 

1974363 

1V74547 

1974748 

1974767 

1974849 

1974858 

1974900 

1974959 

1975100 

1975152 

1975161 

1975262 

1975859 

1975868 

1975900 

1975969 

197616? 

1976263 


3-238 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-237 

3-227 

3-237 

3-237 

3-237 

3-237 

3-237 

3-292 

3-242 

3-242 

3-2-7 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 

3-242 


BAR  ELEMENT  (CBAR)  INDEX  (CONT.) 


NASTRAM 

KID 

PACE 

1976365 

3-242 

1976567 

3-242 

1976768 

3-242 

1V76069 

3-242 

2124143 

3-244 

2124345 

3-244 

2124547 

3-244 

2124749 

3-244 

2134100 

3-244 

2134900 

3-244 

3003170 

3-280 

3173380 

3-280 

3383590 

3-280 

3440011 

3-220 

3440012 

3-220 

3530251 

3-216 

3530252 

3-216 

3530253 

3-216 

3530254 

3-216 

3530255 

3-216 

3570001 

3-216 

3593800 

3-280 

3804010 

3-280 

4000071 

3-299 

4000072 

3-299 

4014142 

3-297 

4014220 

3-280 

4014243 

3-297 

4014345 

3-297 

4014347 

3-297 

4014547 

3-297 

4014748 

3-297 

4014849 

3-297 

4020091 

3-299 

4020092 

3-299 

4020093 

3-299 

4020094 

3-299 

4020095 

3-299 

4020096 

3-299 

4020097 

3-299 

4020098 

3-299 

4020099 

3-299 

4224430 

3-280 

4434520 

3-280 

4500050 

3-216 

NASTRAN 

E1D 

- i 

PACE 

4500070 

3-216 

4500071 

3-216 

4500077 

3-216 

4500073 

3-216 

4500074 

3-216 

4500075 

3-216 

4500076 

3-21C 

4500077 

3-216 

4500078 

3-216 

450007V 

3-216 

4574640 

3-280 

4644800 

3-293 

4804880 

3-293 

4884970 

3-293 

4975060 

3-293 

5065150 

3-293 

5155200 

3-293 

6131922 

3-274 

6171922 

3-274 

6221922 

3-274 

6222813 

3-259 

6222817 
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1292055 

1292056 

1292057 
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1292059 

1292090 

1292091 

1292092 

1292093 
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1291271 

3-41 

1291272 

3-41 

1291371 

3-37 

1291372 

3-37 

1291411 

3-45 

1291412 

3-43 

1291414 

3-45 

1291415 

3-45 

1291491 

3-34 

1291492 

3-34 

1291493 

3-34 

1291494 

3-34 

1291591 

3-25 

1291592 

3-25 

1291831 

3-25 

1291832 

3-25 

1291833 

3-25 

1291834 

3-25 

1291835 

3-25 
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1292094 

3-25 

1292095 

3-25 

1292096 

3-34 

1292097 

3-34 

1292098 

3-34 

1292099 

3-34 

1292101 

3-41 

1292102 

3-41 

1292103 

3-41 

1292104 

3-41 

1300291 

3-104 

1300331 

3-104 

1300332 

3-104 

1300334 

3-104 

1300335 

3-104 

1300351 

3-104 

1300391 

3-104 

1300392 

3-104 

1300394 

3-104 

1300395 

3-104 

1370052 

3-117 

1370053 

3-117 

1370Q54 

3-117 

1370062 

3-113 

1370063 

3-113 

1370064 

3-113 

1370231 

3-117 

1370241 

3-113 

1370352 

3-117 

1370353 

3-117 

1370362 

3-113 

1370363 

3-113 

1380351 

3-109 

1380411 

3-109 

1380412 

3-109 

1380414 

3-109 

1380415 

3-109 

1380431 

3-109 

1380451 

3-109 

1380452 
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1380454 

3-109 

1380455 

3-109 
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3-60 

1791613 

3-60 

1791614 

3-64 
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1791615 

3-64 

1791616 

3-68 

1791632 

3-62 

1791633 

3-62 

1791634 

3-66 

1791635 

3-66 

1791636 

3-66 

1874251 

3-235 

1874357 

3-235 

1875256 

3-235 

1875448 

3-235 

1875847 

3-235 

1875953 

3-235 

1974152 

3-240 

1974352 

3-240 

1974365 

3-240 

1974567 

3-241 

1974758 

3-241 

1974859 

3-241 

1975162 

3-240 

1975869 

3-2*0 

2010531 

3-79 

2010532 

3-79 

2010533 

3-79 

2010534 

3-79 

2010536 

3-79 

2010537 

3-79 

2010538 

3-79 

2010539 

3-79 

2010672 

3-8,  11 

2010692 

3-8,  11 

2010694 

3-7? 

2010695 

3-79 

2010696 

3-79 

2010697 

3-79 

2010699 

3-79 

2010701 

3-79 

2010702 

3-79 

2010703 

3-79 

2010851 

3-79 

2010852 

3-79 

2010853 

3-79 

2010854 

3-79 

2010856 

3-79 

2010857 

3-79 
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2060914 

3-191 

2070271 

3-197 

2070272 

3-197 

2070651 

3-199 

2070652 

3-199 

2070771 

3-87 

2070772 

3-87 

2070773 

3-87 

2070811 

3-197 

2070812 

3-197 

2070871 

3-199 

2070872 

3-199 

2080114 

3-146 

2080131 

3-146 

2080132 

3-146 

2080133 

3-146 

2080134 

3-146 

2080791 

3-146 

2080795 

3-146 

2080796 

3-146 

2080797 

3-146 

2080798 

3-146 

2080799 

3-146 

2091252 

3-201 

2091254 

3-201 

2091256 

3-204 

2091257 

3-204 

2091258 

3-204 

2091259 

3-204 

2091278 

3-204 

2091279 

3-204 

2091292 

3-201 

2091294 

3-201 

2091296 

3-204 

2091297 

3-204 

2091298 

3-204 

2091299 

3-204 

2100891 

3-91 

2100892 

3-91 

2100893 
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2100894 

3-94 

2100895 

3-94 

2100896 

3-94 

2110051 

3-74 
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2010858 

3-79 

2010859 

3-79 

2020731 

3-87 

2020732 

3-87 

2020733 

3-87 

2030291 

3-97,100 

2040471 

3-141 

2040472 

3-141 

2040795 

3-141 

2040796 

3-141 

2040811 

3-141 

2040815 

3-141 

2040823 

3-141 

2040824 

3-141 

2050551 

3-150 

2050552 

3-150 

2050553 

3-150 

2050554 

3-150 

2050631 

3-150 

2050632 

3-150 

2050633 

3-150 

2050634 

3-150 

2060B71 

3-191 

2060872 

3-191 

2060873 

3-191 

2060874 

3-191 

2060875 

3-191 

2060876 

3-191 

2060877 

3-191 

2060878 

3-191 

2060882 

3-191 

2060883 

3-191 

2060891 

3-191 

2060892 

3-191 

2060893  ; 

3-191 

2060894 

3-191 

2060895 

3-191 

2060896 

3-191 

2060897 

3-191 

2060898 

3-191 

2060902 
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2060903 

3-191 
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3-191 
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6283139 

3-256 

6341119 

3-256 

6342129 

3-256 

6343139 

3-256 

6421119 

3-256 

6422129 

3-256 

6423139 

3-256 

6501119 

3-256 

6502129 

3-256 

6503139 

3-256 

7221119 

3-262 

7222129 

3-262 

7223139 

3-262 

7281119 

3-262 

7282129 

3-262 

7283139 

3-262 

7341119 

3-262 

7342129 

3-262 

7343139 

3-262 

7421119 
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7502129 
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7503139 
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2110053 

3-74 

2110071 

3-74 

2110072 

3-74 

2110073 

3-74 

2120011 

3-85 

2170111 

3-74 

2170112 

3-74 

2170331 

3-74 

2170332 

3-74 

2190151 

3-72 

2190152 

3-72 

2190191 

3-72 

2190192 

3-72 

2200611 

3-100 

2200621 

3-97 

2200671 

3-208 

2200672 

3-208 

2200711 

3-159 

2200713 

3-159 

2200721 

3-156 

2200723 

3-156 

2200771 

3-156 

2200772 

3-156 

2200773 

3-156,159 

2200774 

3-159 

2200775 

3-159 

2201011 

3-97 

2201012 

3-97,  100 

2201013 

3-100 

2201031 

3-211 

2201032 

3-211 

2501771 

3-91 

2501772 

3-91 

2501773 

3-91 

2501774 

3-94 

2501775 

3-94 

2501776 

3-94 

2570011 

3-156,159 

2590011 

3-208,211 

3790012 

3-134 

6221119 

3-256 

6222129 
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6223139 
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6281119 
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6282129 

3-256 
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612331 

3-49 

1380413 

3-109 

612737 

3-49 

1380453 

3-109 

616779 

3-49 

1380727 

3-57 

617161 

3-49 

1380927 

3-57 

931331 

3-53 

1480121 

3-122 

931737 

3-53 

1480123 

3-122 

934361 

3-53 

1480727 

3-122 

1190051 

3-166 

1480927 

3-122 

1190052 

3-166 

1560121 

3-126 

1190091 

3-166 

1560123 

3-126 

1190092 

3-166 

1560323 

3-126 

1190131 

3-166 

1560325 

3-126 

1190132 

3-166 

1560725 

3-126 

1200071 

3-163 

1560727 

3-126 

1200072 

3-163 

1560927 

3-126 

1200111 

3-163 

1720011 

3-227 

1200112 

3-163 

1720012 

3-227 

1200131 

3-163 

1720013 

3-227 

1200132 

3-163 

1720014 

3-227 

1210470 

3-219 

1720015 

3-227 

1210590 

3-219 

1720016 

3-227 

1250231 

3-137 

1720017 

3-227 

1250271 

3-134 

1720018 

3-227 

1250911 

3-137 

1720021 

3-227 

1290592 

3-45 

1720022 

3-227 

1290693 

3-45 

1720023 

3-227 

1291413 

3-45 

1720024 

3-227 

1291416 

3-45 

1720025 

3-227 

1300333 

3-104 

1720026 

3-227 

1300393 

3-104 

1720027 

3-227 

1330011 

3-208 

1720028 

3-227 

1330012 

3-208 

1791611 

3-60 

1330013 

3-208,211 

1791631 

3-62 

1330014 

3-211 

1860121 

3-131 

1330015 

3-211 

1860123 

3-131 

1370051 

3-117 

1860323 

3-131 

1370055 

3-117 

1860325 

3-131 

1370061 

3-113 

1860725 

3-131 

1370065 

3-113 

1860727 

3-131 

1370232 

3-117 

1860927 

3-131 

1370242 

3-113 

1863141 

3-130 

1370351 

3-117 

1863343 

3-130 

1370361 

3-113 

1863746 

3-130 

1360121 

3-57 

1863948 

3-130 

1380123 

3-57 

186425? 

3-130 

5-35 


TRIANGULAR  MEMBRANE  PLATE  ELEMENT  (CTRMEM)  INDEX  (CONT.) 


NASTRAN 

EID 

PACE 

1864753 

3-130 

1665762 

3-130 

1865867 
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1866181 
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1866485 
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1866585 

3-130 

1866889 

3-130 

1874352 

3-235 

1874853 

3-235 

1875763 

3-235 

1875868 

3-235 

1975263 

3-240 

1975867 

3-240 

2010671 

3-8 

2010673 

3-11 

2010691 

3-8 

2010693 

3-11 

2040791 

3-141 

2040792 

3-141 

2040793 

3-141 

2040794 

3-141 

2040797 

3-141 

2040812 

3-141 

2040613 

3-141 

2040814 

3-141 

2040821 

3-141 

2040822 

3-141 

2040825 

3-141 

2040826 

3-141 

2060881 

3-191 

2060884 

3-191 

2060901 

3-191 

2060904 

3-191 

2080111 

3-146 

2080112 

3-146 

2080113 

3-146 

2080792 
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2080793 

3-146 

2080794 
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2100897 
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3-177 

2180121 

3-179 

2180123 

3-179 

2180323 

3-179 

2180325 

3-179 

2180725 

3-179 

2180727 

3-179 

2180927 

3-179 

. 2200675 

3-208 

2200676 

3-208 

2200677 

3-208 

2200712 

3-159 

2200722 

3-156 

2201035 

3-211 

2201036 

3-211 

2201037 

3-211 

2270121 

3-180 

2270123 

3-180 

2270323 

3-180 

2270325 

3-180 

2270725 

3-180 

2270727 

3-180 

2270927 

3-180 

2500121 

3-182 

2500125 

3-182 

2500325 

3-182 

2500725 

3-182 

2500925 

3-182 

2501777 

3-154 

2680121 

3-185 

2680125 

3-185 

2680925 

3-185 

2990521 

3-188 

2990525 

3-188 

3790011 

3-134 

5850301 

3-14 

5850302 

3-14 

585030? 

3-14 

5850304 

3-14 

5850306 

3-17 

5650307 

3-17 

5850308 

3-17 

5850309 

3-17 

5850122 

3-15 
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1 5858924 

3-15  " 

5858925 

3-15 

5858926 

3-15 

5858927 

3-15 

5858928 

3-15 

5858930 

3-18 

5858931 

3-18 

5858932 

3-18 

5858933 

3-18 

5858934 

3-18 

5858935 

3-18 

5858936 

3-18 

5940041 

3-8 

5940171 

3-11 

6222431 

3-249 

6222639 
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7222431 

3-253 

7222639 

3-253 
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"5850323" 

3-15 

5850324 

3-15 

5851325 

3-15 

5850326 

3-15 

5850327 

3-15 

5850328 

3-15 

5850330 

3-18 

5850331 

3-18 

5850332 

3-18 

5850333 

3-18 

5850334 

3-18 

5850335 

3-18 

5850336 

3-18 

5850501 

3-14 

5850502 

3-14 

5850503 

3-14 

5850504 

3-14 

5850506 

3-17 

5850507 

3-17 

5850508 

3-17 

5850509 

3-17 

5850522 

3-17 

5850523 

3-15 

5850524 

3-15 

5850525 

3-15 

5850526 

3-15 

5850527 

3-15 

5850528 

3-15 

5850530 

3-18 

5850531 

3-18 

5850532 

3-18 

5850533 

3-18 

5850534 

3-18 

5850535 

3-18 

5850536 

3-18 

5858901 

3-14 

5858902 

3-14 

5858903 

3-14 

5858904 

3-14 

5858906 

3-17 

5858907 

3-17 

5858908 

3-17 

5858909 

3-17 

5858922 

3-15 

5858923 

3-15 
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8539 

3-61,78 

8543 

3-24)84 

8547 

3-29,84 

8561 

3-59,91 

8563 

3-24,91 

8567 

3-29,91 

8569 

3-61,91 

8571 

3-59 

8579 

3-61 

9303 

3-52,97 

9307 

3-52,97,100 

9313 

3-52,71 

9317 

3-52,71,100 

9331 

3-52,59,63,74,78 

9333 

3-24,34,52,74,78 

9337 

3-29,37,52,74,78 

9339 

3-52,61,65,74,78 

9341 

3-52 

9343 

3-24,34,52,87 

9347 

3-29,37,52,87 

9349 

3-52 

9361 

3-52,59,63,91,94 

9363 

3-24,34,52,91,94 

9367 

3-29,37,52,91,94 

9369 

3-52,61,65,91,94 

9371 

3-52,59,63 

9373 

3-52 

9377 

3-52 

9379 

3-52,61,65 

11300 

4-36 

11503 

3-71,97 

11507 

3-71,100 

11531 

3-63,74 

11533 

3-34,74 

11537 

3-37,74 

11539 

3-65,74 

11543 

3-34,87 

11547 

3-37,87 

11561 

3-63,94 

11563 

3-34,94 

11567 

3-37,94 

11569 

3-65,94 

11571 

3-63 

11579 

3-65 

11700 

4-36 
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3331 

3-4,8,14,20 

3339 

3-4,11,17,22 

3341 

3-4,8,14,20 

3349 

3-4,11,17,22 

4631 

3-5,8,14,20 

4633 

3-5,8,14 

4637 

3-5,11,17,22 

4639 

3-5,11,17,22 

4641 

3-5,8,14,20 

4649 

3-5,11,17,22  ! 

4661  . 

3-5,8,14 

4669 

3-5,11,22 

6123 

3-8,14,20,49 

6127 

3-11,17,22,49 

6131 

3-8,14,20,49,59,78 

6133 

3-8,20,24,49,78 

6137  , 

3-11,22,29,49,78 

6139 

3-11,17,22,49,61,78 

6141 

3-8,14,20,49 

6143 

3-8,20,24,49 

6147 

3-11,22,29,49 

6149 

3-11,17,22,49 

6161 

3-8,14,20,49,59,91 

6163 

3-8,20,24,49,91 

6167 

3-11,22,29,49,91 

6169 

3-11,17,22,49,61,91 

6171 

3-8,14,20,49 

6179  ' 

3-11,17,22,49 

7031 

3-59,78 

7033 

3-59,78,84 

7037 

3-24,78,84 

7039 

3-61,78 

7043 

3-24,84 

7047 

3-29,84 

7061 

3-59,91 

7063 

3-24,91 

7067 

3-29,91 

7069 

3-61,91 

7071 

3-59 

7079 

3-61 

7505 

3-84 

8300 

4-36 

0531 

3-59,78 

8533 

3-24,78,84 

8537 

3-29,78,84 
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'  14883 

3-121,145 

13801 

3-56,97 

14887 

3-121,145 

1380* 

3-41,56,71,97 

14889 

3-70,121,137,145 

13807 

3-45,56,71,100 

15212! 

3-226 

13809 

3-56,100 

15218' 

3-226 

13821 

3-56,68,97 

15601 

3-126,156 

13823 

3-41,56,85 

15603 

3-126,156,226 

13827 

3-45,56,85 

15607 

3-126,159,226 

13829 

3-56,70,100 

15609 

3-126,159 

13831 

3-56,63,68,74 

15621 

3-126,134,140,156 

13833 

3-34,41,56,74 

15623 

3-104,126,140,226 

13837 

3-37,45,56,74 

15625 

3-126,140 

13839 

3-56,65,70,74 

15627 

3-109,126,140,226 

13841 

3-56 

15629 

3-126,137,140,159 

13843 

3-34,41,56,87 

15633 

3-104,126 

13847 

3-37,45,56,87 

15637 

3-109,126 

13848 ' 

3-45,56 

16481 

3-134,145 

13849 

3-56 

16483 

3-145 

13861 

3-56,63,68,94 

16485 

3-145 

13863 

3-34,41,56,94 

16487 

3-145 

13867 

3-37,45,56,94 

16489 

3-137,145 

13869 

3-56,65,70,94 

17100 

4-36 

13871 

3-56,63,68 

; 18601 

3-128,156 

13879 

3-56,65,70 

1 18603 

3-128,156 

14801 

3-97,121 

, 18607 

3-128,159 

14803 

3-41,97,121,226 

18609 

3-128,159 

14807 

3-45,100,121,226 

18621 

3-104, 113, 128, 134, 140,.  150,156 

14809 

3-100,121 

18623 

3-128,140,150 

14821 

3-68,97,121,134,140 

18625 

3-128,140,150 

14823 

3-41,85,104,121,140,226 

18627 

3-128,140,150 

14827 

3-45,85,109,121,140,226 

18629 

3-109,117,128,137,140,150,159 

14829 

3-70,100,121,137,140 

18631 

3-104,128 

14831 

3-68,74,121 

18633 

3-128 

14833 

3-41,74,104,121 

18635 

3-128 

14837 

3-45,74,109,121 

18637 

3-128 

14839 

3-70,74,121 

18639 

3-109,128 

14841 

3-121 

T 

18641 

3-104,113,128,234 

14843 

3-41,87,104,121 

18642 

3-128,234 

14847 

3-45,87,109,121 

18643 

3-128,234 

14849 

3-121 

18644 

3-128,234 

14861 

3-68,94,121,134,154 

I864f 

3-128,234 

14863 

3-41,94,121,154 

18646 

3-128,234 

14867 

3-45,94,109,121,154 

18647 

3-128,234 

14869 

3-70,94,121,137,154 

18648 

3-128,234 

14881 

3-68,121,134,145 

18649| 

3-109,117,128,234 
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